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LeftoSF,  j  ESTOFF,  or  Leostoff,  a  to^n  of  Suffolk  in 
vL’Eftrange.  |  ^  Engiand,  feated  on  the  fea-lhore,  1 1 7  miles  north- 
V"  * '  weft  of  London.  It  is  concerned  in  the  fifheries  of  the 
North-fea,  cod,  herrings,  mackerels,  and  fprats ;  has  a 
church,  and  a  diffenting  meeting-houfe ;  and  for  its 
fecurity,  fix  eighteen-pounders,  which  they  can  move 
as  occafion  requires ;  but  it  has  no  battery.  The  town 
confifts  of  500  houfes ;  but  the  ftreets,  though  toler¬ 
ably  paved,  are  narrow.  It  has  a  market  on  Wednef- 
days,  and  two  fairs  in  the  year  for  petty  chapmen. 
The.  coaft  is  there  very  dangerous  for  ftrangers. 

L’EST  RANGE  (Sir  Roger),  a  noted  writer  in 
the  17th  century,  was  defcended  from  an  ancient  fa¬ 
mily,  feated  at  Hunftanton-hall  in  the  county  of  Nor¬ 
folk,  where  he  was  born  in  1616,  being  the  youngcft 
fon  of  Sir  Hammond  L’Eftrange  baronet,  a  zealous 
royklift.  Having  in  1 644  obtained  a  commiflion  from 
King  Charles  I.  for  reducing  Lynn  in  Norfolk,  then  in 
poffefiion  of  the  parliament,  his  defign  was  difcovered, 
and  his  perfon  feized.  He  war  tried  by  a  court  mar¬ 
tial  at  Guildhall  in  London,  and  condemned  to  die  as 
a  fpy  ;  but  was  reprieved,  and  continued  in  Newgate 
for  fome  time.  He  afterward  went  beyond  fea ;  and 
in  Auguft  1653  returned  to  England,  where  he  ap¬ 
plied  himfelf  to  the  protestor  Oliver  Cromwell,  and 
having  once  played  before  him  on  the  bafs-viol,  he  was 
by  fome  nicknamed  Oliver's Jiddler.  Being  a  man  of 
parts,  mafter  of  an  eafy  humorous  ftyle,  but  withal  in 
narrow  circumftances,  he  fet  up  a  newfpaper,  under 
the  title  of  The  Public  Intelligencer,  in  1663  ;  but 
which  he  laid  down,  upon  the  publication  of  the  firft 
London  gazette  in  1665,  having  been  allowed,  how¬ 
ever,  a  confideration  by  government.  Some  time  af¬ 
ter  the  Popifh  plot,  when  the  Tories  began  to  gain  the 
afeendant  Over  the  Whigs,  he,  in  a  paper  called  the 
Olfervator,  became  a  zealous  champion  for  the  former. 
He  was  afterwards  knighted,  and  ferved  in  the  parlia¬ 
ment  called  by  King  James  II.  in  1685.  But  things 
taking  a  different  turn  in  that  prince’s  reign,  in  point 
of  liberty  of  confcience,  from  what  moft  people  expedit¬ 
ed,  our  author’s  Obfervators  were  difufed  as  not  at  all 
fuiting  the  times.  However,  he  continued  licenfer  of 
the  prefs  till  King  William’s  accefiion,  in  whofe  reign 
he  met  with  fome  troubl*  as  a  dififfedted  perfon. 
However,  he  went  to  his  grave  in  peace,  after  he  had 
in  a  manner  furvived  his  intellectuals.  He  publifhed 
a  great  many  political  traCts,  and  tranflated  feveral 
works  from  the  Greek,  Latin,  and  Spanilh ;  viz.  Jo- 
fephus’s  works,  Cicero’s  Offices,  Seneca’s  Morals,  E- 
rafmus’s  Colloquies,  iEfop’s  Fables,  and  Bonas’s  Guide 
to  Eternity.  The  character  of  his  ftyle  has  been  va- 
rioiifly  reprefented ;  his  language  being  obferved  by 
Vo  l.  X.  Part  I. 
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fome  to  be  eafy  and  humorous,  while  Mr  Gordon  fays,  Leftweithel 
“  that  his  produdtions  are  not  fit  to  be  read  by  any  Let 
who  have  tafte  or  good-breeding.  They  are  full  of  1 

phrafes  picked  up  in  the  ftreets,  and  nothing  can  be 
more  low  or  naufeous.” 

LESTWEITHEL,  a  town  of  Comwal  in  Eng- 
land,  about  229  miles  diftant  from  London.  It  is  a 
well-built  town,  where  are  kept  the  common  gaol,  the 
weights  and  meafures  for  the  whole  ftannary,  and  the 
county  courts.  It  Hands  on  the  river  Foy,  which 
brought  up  veffels  from  Fowey,  before  it  was  choaked 
up  with  fand  coming  from  the  tin-mines,  and  therefore 
its  once  flourilhing  trade  is  decayed  ;  but  it  holds  the 
bufhelage  of  coals,  fait,  malt,  and  corn,  in  the  town 
of  Fowey,  as  it  does  the  anchorage  in  its  harbour.  It 
was  made  a  corporation  by  Richard  earl  of  Cornwal 
when  he  was  king  of  the  Romans,  and  has  had  other 
charters  fince.  It  confifts  of  feven  capital  burgeffes 
(whereof  one  is  a  mayor),  and  17  affiftants  or  common 
council.  It  is  part  of  the  duchy  of  Cornwal,  to  which 
it  pays  L.  1 1  :  19  :  10  a  year  for  its  liberties.  Its  chief 
trade  is  the  woollen  manufactory.  Its  church  has  a 
fpire,  the  only  one  except  that  of  Helfton  in  the  coun¬ 
ty.  Its  market  is  Friday,  and  its  fairs  are  three.  It 
firft  returned  members  to  parliament  in  the  33d  of  Ed¬ 
ward  I.  They  are  chofen  by  their  burgeffes  and  af- 
iiftants.  It  was  anciently  the  fliire-town,  and  the 
knights  of  the  fhire  a  ref  ftill  chofen  here. 

LETCHLADE,  a  town  of  Gloucefterfhire, 90 miles 
from  London,  on  the  borders  of  Oxfordlhire  and  Berks, 
and  the  great  road  to  Gloucefter;  had  anciently  a  nun¬ 
nery,  and  a  priory  of  black  canons.  In  this  parilh  is 
Clay -hill.  The  market  is  on  Tuefday ;  and  it  has  two 
fairs.  It  is  fuppofed  to  have  been  a  Roman  town :  for 
a  plain  Roman  road  runs  from  hence  to  Cirencefter ; 
and  by  digging  in  a  meadow  near  it  fome  years  ago,  an 
old  building  was  difcovered,  fuppofed  to  be  a  Roman 
bath,  which  was  50  feet  long,  40  broad,  and  4  high, 
fupported  with  too  brick  pillars,  curioufly  inlaid  with 
ftones  of  divers  colours  of  tefferaic  work.  The  Leech, 
the  Coin,  the  Chum,  and  Ifis,  which  all  rife  in  the 
Cotfwould-hill,  join  here  in*  one  full  ftream,  and  be¬ 
come  one  river,  called  the  Thames,  which  begins  here 
to  be  navigable,  and  barges  take  in  butter,  cheefe,  and 
other  goods,  at  its  quay  for  London. 

LETHARGY,  in  medicine  (from  oblivion ,  and 
ep/Va  numbnefs,  lazinefs),  a  difeafe  confifting  of  a  pro¬ 
found  drowfinefs  or  fleepinefs,  from  which  the  patient 
can  fcarce  be  awaked  ;  or,  if  awaked,  lie  remains  ftu- 
pid,  without  fenfe  or  memory,  and  prefently  finks  again 
into  his  former  fleep.  See  Medicine -Index. 

Lethargy,  in  farriery.  See  there,  §  9. 

A  LETHE, 
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Lethe  LETHE,  in  the  ancient  mythology,  one  of  the 
li  rivers  of  hell,  fignifying  oblivion  or  forgetfulnefs ;  its 

Lcttcr‘  ,  waters  having,  according  to  poetic  fi&ion,  the  peculiar 

'x"  "*  '  quality  of  making  thofe  who  drank  them  forget  every 
thing  that  was  paft. 

LETI  (Gregorio),  ?.n  eminent  Italian  writer,  was 
defcended  of  a  family  which  once  made  a  confiderable 
^figure  at  Bologna  :  Jerom,  his  father,  was  page  to 
prince  Charles  de  Medicis ;  ferved  fome  time  in  the 
troops  of  the  grand  duke  as  captain  of  foot;  and 
fettling  at  Milan,  married  there  in  1628.  He  was  af¬ 
terward  governor  of  Almantea  in  Calabria,  and  died 
at  Salerno  in  1639.  Our  author  was  born  at  Milan 
in  1630,  ftudied  under  the  Jefuits  at  Cofenza,  and 
was  afterward  fent  by  an  uncle  to  Rome,  who  would 
have  him  enter  into  the  church ;  but  he  being  averfe 
to  it,  went  into  Geneva,  where  he  ftudied  the  govern¬ 
ment  and  the  religion  there.  Thence  he  went  to  Lau- 
fanne ;  and  contracting  an  acquaintance  with  John 
Anthony  Guerin,  an  eminent  phyfician,  lodged  at  his 
houfe,  made  profeflion  of  the  Calvinift  religion,  and 
married  his  daughter.  He  fettled  at  Geneva ;  where 
he  fpent  almoft  twenty  years,  carrying  on  a  correfpon- 
dence  with  learned  men,  efpecially  thofe  of  Italy.  Some 
contefts  obliged  him  to  leave  that  city  in  1679;  upon 
which  he  went  to  France,  and  then  into  England,  where 
he  was  received  with  great  civility  by  Charles  II.  who, 
after  his  firft  audience,  made  him  a  prefent  of  a  thou- 
fand  crowns,  with  a  promife  of  the  place  of  hiftorio- 
grapher.  He  wrote  there  the  Hiftory  of  England; 
but  that  work  not  pleafing  the  court  on  account  of  his 
too  great  liberty  in  writing,  he  was  ordered  to  leave 
the  kingdom.  He  went  to  Amfterdam  in  1682,  and 
was  honoured  with  the  place  of  hiftoriographer  to  that 
city.  He  died  fuddenly  in  1701.  He  was  a  man  of 
indefatigable  application,  as  the  multiplicity  of  his 
works  (how.  The  principal  of  thefe  are,  1 .  The  uni- 
verfal  monarchy  of  Louis  XIV.  2.  The  life  of  Pope 
Sixtus  V.  3.  The  life  of  Philip  II.  king  of  Spain. 
a.  The  life  of  the  emperor  Charles  V.  5.  The  life 
'of  Elizabeth^  queen  of  England.  6.  The  hiftory  of 
Oliver  Cromwell.  7.  The  hiftory  of  Great  Britain, 
5  vols  1 2mo.  8.  The  hiftory  of  Geneva,  &c.. 

LETRIM,  a  county  of  Ireland,  in  the  province  of 
Connaught,  44  miles  in  length  and  1 7  in  breadth ; 
bounded  on  the  eaft  and  north-eaft  by  Cavan  and  Fer¬ 
managh,  by  Sligo  and  Rofcommon  on  the  weft  and 
fouth-weft,  and  hy  Longford  on  the  eaft  and  fouth-eaft. 
It  is  a  hilly  country,  with  rank  grafs,  which  feeds  a 
great  number  of  cattle.  The  chief  town  i\  Letrim, 
feated  not  far  from  the  river  Shannon.  It  contains 
4000  houfes,  2 1  parifhes,  5  baronies,  2  boroughs,  and 
fends  6  members  to  parliament. 

LETTER,  a  character  ufed  to  exprefs  one  of  the 
fun  pie  founds  of  the  voice  ;  and  as  the  different  fimple 
founds  are  expreffed  by  different  letters,  thefe,  by  be¬ 
ing  differently  compounded,  become  the  vifible  figns 
»r  characters  of  all  the  modulations  and  mixtures  of 
founds  ufed  to  exprefs  our  ideas  in  a  regular  language  ; 
(See  Language).  Thus,  as  by  the  help  of  fpeech  we 
render  our  ideas  audible  ;  by  the  affiftanqe  of  letters  we 
render  them  vifible,  and  by  their  help  we  can  wrap  up 
our  thoughts,  and  fend  them  to  the  moft  diftant  parts 
of  the  earth,  and  read  the  tranfaCtions  of  different  ages. 
As  tq  the  firft  letters,  what  they  were,  who  firft  in- 
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vented  them,  and  among  what  people  they  were  firft  better, 
in  ufe,  there  is  ftill  room  to  doubt :  Philo  attributes  ‘  ■  » 

this  great  and  noble  invention  to  Abraham  ;  Jofephus, 

St  Irenseus,  and  others,  to  Enoch  ;  Bibliander,  to  A- 
dam  ;  Eufejfius,  Clemens  Alexandrinus,  Cornelius 
Agrippa,  and  others,  to  Mofes ;  Pomponius  Mela, 
Herodian,  Rufus  Feftus,  Pliny,  Lucan,  &c.  to  the 
Phoenicians  ;  St  Cyprian,  to  Saturn  ;  Tacitus,  to  the 
Egyptians  ;  fome,  to  the  Ehtiopians  ;  and  others,  to 
the  Chinefe  :  but,  with  refpedt  to  thefe  laft,  they  cau 
never  be  intitled  to  tfy’s  honour,  fince  all  their  charac¬ 
ters  are  the  figns  of  words,  formed  without  the  ufe  of 
letters ;  which  renders  it  impofiible  to  read  and  write 
their  language  without  a  vaft  expence  of  time  and 
trouble  ;  and  abfolutely  impofiible  to  print  it  by  the 
help  of  types,  or  any  other  manner  but  by  engraving, 
or  cutting  in  wood.  See  Printing.  ‘ 

There  have  been  alfo  various  conjedturex  about  the 
different  kinds  of  letters  ufed  in  different  languages  : 
thus,  according  to  Crinitus,  Mofes  invented  the  He¬ 
brew  letters  ;  Abraham,  the  Syriac  and  Chaldee  ;  the 
Phoenicians,  thofe  of  Attica,  brought  into  Greece  by 
Cadmus,  /and  from  thence  into  Italy  by  the  Pelaf- 
gians ;  Nicoftrata,  .the  Roman  ;  Ifis,  the  Egyptian  ; 
and  Vulfilas,  thofe  of  the  Goths.  *- 

It  is  probable,  that  the  Egyptian  hieroglyphics 
were  the  firft’manner  of  writing  :  but  whether  (Jadmus 
and  the  Phoenicians  learned  the  ufe  of  letters  from  the 
Egyptians,  or  from  their  neighbours  of  Judea  or  Sa¬ 
maria,  is  a  queftion  ;  for  fince  fome  of  the  books  of 
the  Old  Teftament  were  then  written,,  they  are  more 
likely  to  have  given  them  the  hint,  than  the  hierogly¬ 
phics  of  Egypt.  But  wherefoever  the  Phoenicians 
learned  this  art,  it  is  generally  agreed,  that  Cadmus 
the  fon  of  Agenor  firft  brought  letters  into  Greece  ; 
whence,  in  following  ages,  they  fpread  over  the  reft 
of  Europe.  See  Alphabet  and  Writing. 

Letters  make  the  firft  part  or  elements  of  grammar  ; 
an  affemblage  of  thefe  compofe  fyllables  and  words 
and  thefe  compofe  fentences.  The  alphabet  of  every 
language  confifts  of  a  number  of  letters,  which  ought 
each  to  have  a  different  found,  figure,  and  ufe.  As 
the  difference  of  articulate  founds  was  intended  to  ex¬ 
prefs  the  different  ideas  of  the  mind,  fo  one  letter  was 
originally  intended  to  fignify  only  one  found,  and  not, 
as  at  prefent,  to  exprefs  fometimes  one  found  and 
fometimes  another  ;  which  practice  has  brought  a  great 
deal  of  confufion  into  the  languages,  and  rendered  the 
learning  of  the  modern  tongues  much  more  difficult, 
than  it  would  otherwife  have  been.  This  confidera- 
tion,  together  with  the  deficiency  of  all  the  known  al¬ 
phabets,  from  their  wanting  fome  letters  to  exprefs 
certain  founds,  has  occafioned  feveral  attempts  towards 
ap  univerfal  alphabet,  to  contain  an  enumeration  of 
all  fuefi  fingle  founds  or  letters  as  are  ufed  in  any  lan¬ 
guage.  See  Alphabet. 

Grammarians  diftinguiih  letters  into  vowels,  confo- 
nants,  mutes,  liquids,  diphthongs,  and  charadteri- 
ftics.  They  are  likewife  divided  into  capital  and  fin  all 
letters.  They  are  alfo  denominated  from  the  fhape. 
and  turn  of  the  letters  ;  and  in  writing  are  diftinguilh- 
ed  into  different  hands,  as  round-text,  German^text, 
round-hand,  Italian,  &c.  and  in  printing,  into  Roman, 

Italic,  and  black  letter. 

The  terra  Letter,  or  Typex  among  printers,  not  on- 
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lettet.  1y  includes  the  CAPITALS,  small  CAMtAls,  and 
' — v~““ '  fmall  letters,  but  all  the  points,  figures,  and  other 
marks  call  and  ufed  in  printing ;  and  alfo  the  large 
ornamental  letters,  cut  in  wood  or  metal,  which  take 
place  of  the  illumined  letters  ufed  in  manufcripts.  The 
letters  ufed  in  printing  are  call  at  the  ends  of  fmall 
pieces  of  metal,  about  three  quarters  of  an  inch  in 
length  ;  and  the  letter  being  not  indented,  blit  raifed, 
eafily  gives  the  impreffion,  when,  after  being  blacked 
with  a  glutinous  ink,  paper  is  clofely  prefled  upon  it. 
See  the  articles  Printing  and  Ttpe.  A  fount  of 
letters  includes  fmall  letters,  capitals,  fmall  capitals, 
points,  figures,  fpaces,  &c.;  but  befides,  they  have  dif¬ 
ferent  kinds  of  two-line  letters,  only  ufed  for  titles, 
and  the  beginning  of  books,  chapters,  &c.  See  Fount. 

Letter  is  alfo  a  writing  addreffed  and  fent  to  a 
perfon.  See  Epistle. 

Tlie  art  of  epiftolary  writing,  as  the  late  tranflator 
of  Pliny’s  Letters  has  obferved,  was  efteemed  by  the 
Romans  in  the  number  of  liberal  and  polite  accom- 
plifhments ;  and  we  find  Cicero  mentioning  with  great 
pleafure,  in  fome  of  his  letters  to  Atticus,  the  elegant 
fpecimen  he  had  received  from  his  fon  of  his  genius 
in  this  way.  It  feems  indeed  to  have  formed  part'  of 
their  education ;  and,  in  the  opinion  of  Mr  Locke, 
it  well  deferves  to  have  a  (hare  in  ours.  “  The  wri- 

ting  of  letters  (as  that  judicious  author  obferves) 
**  enters  fo  much  into  all  the  occafions  of  life,  that  no 
“  gentleman  can  avoid  (hewing  himfelf  in  compofi- 
“  tions  of  this  kind.  Occurrences  will  daily  force  him 

to  make  this  ufe  of  his  pen,  which  lays  open  his 
“  breeding,  his  fenfe,  and  his  abilities,  to  a  feverer 
“  examination  than  any  oral  difeourfe.”  It  is  to  be 
wondered  we  have  fo  few  writers  in  our  own  language 
who  deferve  to  be  pointed  out  as  models  upon  fuch  an 
occafion.  After  having  named  Sir  William  Temple,  it 
would  perhaps  be  difficult  to  add  a  fecond.  The  elegant 
writer  of  Cowley’s  life  mentions  him  as  excelling' in 
this  uncommon  talent ;  but  as  that  author  declares 
himfelf  of  opinion,  “  That  letters  which  pafs  between 
familiar  friends,  if  they  are  written  as  they  (hould  be, 
can  fcarce  ever  be  fit  to  fee  the  light,”  the  world  is 
deprived  of  what  no  doubt  would  have  been  well  worth 
its  infpeftion.  A  late  diftinguifhed  genius  treats  the 
very  attempt  as  ridiculous,  and  profieffes  himfelf  “  a 
mortal  enemy  to  wliat  they  call  a fne  letter .”  His 
averfion  however  was  not  fo  ftrong,  but  he  knew  to 
conquer  it  when  he  thought  proper;  and  the  letter 
which  clofes  his  co’rrefpondence  with  bifhop  Atterbury 
is,  perhaps,  the  mod  genteel  and  manly  addrefs  that 
ever  was  penned  to  a  friend  in  difgrace.  The  truth 
is,  a  fine  letter  does  not  confift  in  faying  fine  things, 
but  in  exprefling  ordinary  ones  in  an  uncommon  man¬ 
ner.  It  is  til eproprie  communia  dicer e,  the  art  of  giving 
grace  and  elegance  to  familiar  occurrences,  that  con- 
ilitutes  the  merit  of  this  kind  of  writing.  Mr  Gay’s 
letter,  concerning  the  two  lovers  who  were  (truck 
dead  with  the  fame  flafli  of  lightning,  is  a  mafter-piece 
of  the  fort ;  and  the  fpecimen  he  has  there  given  of 
his  talents  for  this  fpecies  of  compofition  makes  it 
much  to  be  regretted  we  have  not  more  from  the  fame 
hand. 

Ward's  Of  the  Style  of  Epiftolary  Compofition.  Purity  in  the 
Oratory .  choice  of  words,  and  juftnefs  of  conftru&ion,  joined 
with  perfpipuity,  are  the  chief  properties  of  this  ftyle. 


Accordingly  Cicero  fays  :  “  In  writing  letters,  we  ket‘e 
5nake  ufe  of  common  words  and  exprefiions.”  And 
Seneca  more  fully,  “  I  would  have  my  letrers  to  be  , 
like  my  difeourfes,  when  we  either  fit  or  walk  to¬ 
gether,  unftudied  and  eafy.”  And  what  prudent 
man,  in  his  common  difeourfe,  aims  at  bright  and 
ftrong  figures,  beautiful  turns  of  language,  or  la¬ 
boured  periods  ?  Nor  is  it  always  requifite  to  attend 
to  exadt  order  and  method.  He  that  is  matter  of 
wliat  he  writes,  will  naturally  enough  exprefs  his 
thought  without  perplexity  and  confuiion ;  and  more 
than  this  is  feldom  neceffary,  efpccially  in  familiar 
letters. 

Indeed,  as  the  fubjefts  of  epiftles  are  exceedingly 
various,  they  will  heceffarily  require  fome  variety  in 
the  manner  of  expreffion.  If  the  fubjeft  be  fometh>-g 
•..eighty  and  momentous,  the  language  (hould  be 
ftrong  and  folemn  ;  in  things  of  a  lower  nature,  more 
free  and  eafy ;  and  upon  lighter  matters,  jocofe  and 
pleafant.  In  exhortations,  it  ought  to  be  lively  and 
vigorous;  in  confolations,  kind  and  compaffionate ;  and 
in  advifing,  grave  and  ferious.  In  narratives,  it  (hould 
be  clear  and  diftindt  ;  in  requefts,  model! ;  in  commen¬ 
dations,  friendly  5  in  profperity  cheerful,  and  mournful 
in  adverfity.  In  a  word,  the  ftyle  ought  to  be  ac¬ 
commodated  to  the  particular  nature  of  the  thing  about 
which  it  is  converfant. 

Befides,  the  different  charafter  of  the  perfon,  to 
whom  the  letter  is  written,  requires  a  like  difference 
in  the  modes  of  expreffion;  We  do  not  ufe  the  fame 
language  to  private  perfons,  and  tliofe  in  a  public  fta- 
tion;  to  fuperiors,  inferiors,  and  equals.  Nor  do  we 
exprefs  ourfelves  alike  to  old  men  and  young,  to  the 
grave  and  facetious,  to  courtiers  and  philofophers, 
to  our  friends  and  ftrangers.  Superiors  are  to  be  ad- 
dreffed  to  with  refpedt,  inferiors  with  courtefy,  and 
equals  with  civility;  and  every  onf’s  character,  fta- 
tion,  and  circumftances  in  life,  with  the  relation  wc 
Hand  in  to  him,  occafions  fome  variety  in  this  refpeft. 

But  when  friends  and  acquaintances  correfpond  by 
letters,  it  carries  them  into  all  the  freedom  and  good- 
humour  of  converfation ;  and  the  nearer  it  refembles 
that,  the  better,  fince  it  is  defigned  to  fupply  the  room 
of  it.  For  when  friends  cannot  enjoy  each  others 
company,  the  next  fatisfe&ion  is  to  converfe  with 
each  other  by  letters.  Indeed,  fometimes  greater 
freedom  is  ufed  in  epiftles,  than  the  fame  perfons 
would  have  taken  in  difeourfing  together ;  becaufe, 
as  Cicero  fays,  “  A  letter  does  not  blu(h.”  But  (till 
nothing  ought  to  be  faidin  a  letter,  which,  confidered 
in  itfelf,  Would  not  have  been  fit  to  fay  in  difeourfe  ; 
though  inodefty  perhaps,  or  fome  other  particular 
reafon,  might  have  prevented  it.  And  thus  it  fre¬ 
quently  happens  in  requefts,  reproofs,  and  other  cir¬ 
cumftances  of  life.  A  man  can  a(k  that  by  writing, 
which  he  could  not  do  by  words,  if  prefent ;  or  blame 
what  he  thinks  amifs  in  his  friend  with  greater  liberty 
when  abfent,  than  if  they  were  together.  From  hence 
it  is  eafy  to  judge 'of  the  fitnefs  of  any  expreffion  to 
(land  in  an  epiftle,  only  by  confidering,  whether  the 
fame  way  of  fpeaking  would  be  proper  in  talking  with 
the  fame  perfon.  Indeed,  this  difference  may  be  al¬ 
lowed,  that  as  perfons  have  more  time  to  think,  when 
they  write,  than  when  they  fpeak  ;  a  greater  accu¬ 
racy  of  language  may  fometimes  be  expected  in  one,, 
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Letter,  than  the  ether.  However,  this  makes  no  odds  as  to 
the  kind  of  ftyle;  for  ev'ery  one  would  choofe  to  fpeak' 
"  v  as  correctly  as  lie  writes,  if  he  could.  And  there¬ 
fore  all  fuch  words  and  expreffions,  as  arc  unbecom¬ 
ing  in  eonverfation,  flioqld  be  avoided  in  liters  ;  and 
a  manly  limplicity  free  of  all  affeCtation,  plain,  but 
decent  and  agreeable,  {hould  run  through  the  whole. 
This  is  the  ufual  ftyle  of  Cicero’s  epiftles,  in  which 
the  plainnefs  and  fimplicity  of  his  diction  is  accom¬ 
panied  with  fomething  fo  pleafant  and  engaging,  that 
he  keeps  up  the  attention  of  his  reader,  without  fuf- 
fering  him  to  tire.  On  the  other  hand,  Pliny’s  ftyle 
is  fuccindt  and  witty  ;  but  generally  fo  full  of  turns 
and  quibbles  upon  the  found  of  words,  as  apparently 
render  it  more  ftiff  and  affeCted  than  agrees  with 
eonverfation,  or  than  a  man  of  fenfe  would  choofe  in 
difeourfe,'  were  it  in  his  power.  You  may  in  fome 
meafure  judge  of  Pliny’s  manner,  by  one  ihort  letter 
to  his  friend,  which  runs  thus  :  *•  How  fare  you  ? 
As  I  do  in  the  country?  pleafantly?  that  is,  at  leifure? 
For  which  reafon  I  do  not  care  to  write  long  letters, 
but  to  read  them  ;  the  one  as  the  effedt  of  nicenefs, 
and  the  other  of  idlenefs.  For  nothing  is  more  idle 
than  your  nice  folks,  or  curious  than- your  idle  ones. 
Farewell.”  Every  fentence  here  confifts  of  an  anti- 
thefis,  and  a  jingle  of  words,  very  different  from  thq 
ftyle  of  eonverfation,  and  plainly  the  effedt  of  ftudy. 
But  this  was  owing  to  the  age  in  which  he  lived,  at 
which  time  the  Roman  eloquence  was  funk  into  puns, 
and  an  affectation  of  wit ;  for  he  was  otherwife  a  man 
of  fine  fenfe  and  great  learning. 

Letter  of  Attorney ,  in  law,  is  a  writing  by  which 
one  perfon  authorifes  another  to  do  fome  lawful  adt 
in  his  ftead  ;  as  to  give  feiiin  of  lands,  to  receive  debts, 
fue  a  third  perfon,  &c. 

The  nature  of  this  inftrument  is  to  transfer  to  the 
perfon  to  whom  it  is  given,  the  whole  power  of  the 
maker,  to  enable  him  to  accomplilh  the  adt  intended 
to  be  performed.  It  is  either  general  or  fpecial :  and 
fometimes  it  is  made  revocable,  which  is  when  a  bare 
authority  is  only  given  ;  and  fometimes  it  is  irrevo¬ 
cable,  as  where  debts,  5cc.  are  afligned  from  one  pern 
fbn  to  another.  It  is  generally  held,  that  the  power 
granted  to  the  attorney  muft  be  ftridtly  purfued  ;  and 
that  where  it  is  made  to  three  perfons,  two  cannot 
execute  it.  In  molt  cafes,  the  power  given  by  a  let¬ 
ter  of  attorney  determines  upon  the  death  of  the  per- 
£bn  who  gave  it.  *  No  letter  of  attorney  made  by  any 
fqamen,  & c.  in  *ny  (hip  of  war,  or  having  letters  of 
^marque,  or  by  their  executors,  &c.  in  order  to  em¬ 
power  any  perfon  to  receive  any  (hare  of  prizes  or 
bounty-money,  (hall  be  valid,  unlefs  the  fame  be  made 
revocable,  and  for  the  ufe  of  fuch  feamen,  and  be 
figned  and  executed  before,  and  aitefted  by,  the  cap¬ 
tain  and  one  other  of  the  figning  officers  of  the  fldp, 
oi  the  mayor  or  chief  magiftrate  of  fome  corporation. 

Letter  of  Mart  ox  Marque.  See  Marque. 

Letters  Patent  or  Overt,  are  writings  fealed  with 
the  great  feal  of  England,  whereby  a  man  is  autho- 
rifed  to  do,  or  enjoy  any  thing,  which,  of  himfelfj 
he  could  not  do.  See  Patent.-*- They  are  fo  called, 
by  reafon  of  their  form  ;  as  being  open,  with  the  feal 
affixed,  ready  to  be  fhown  for  the  confirmation  of  the 
authority  given  by  them. 

.LETTUCE,  in  botany.  Sec  Lactuca. 


LEVANT,  in  geography,  fignifies  any  country  Levant 
fituated  to  the  eaft  of  us,  or  in  the  eaftern  fide  of  any  II' 
Continent  or  country,  or  that  on  which  the  fun  rifes.  -»eucata, 

Levant,  is  alfo  a  name  given  to  the  eaftern  part 
of  the  Mediterranean  fea,  bounded  by  Natolia  or  the 
Leffer  Alia  on  the  north,  by  Syria  and  Paleftine  on 
the  call,  by  Egypt  and  Barca  on  the  foutli,  and  by 
the  ifland  of  Candia  and  the  other  part  of  the  Medi¬ 
terranean  on  the  weft. 

LEVATOR,  in  anatomy,  a  name  given  to  feveral 
mufcles.  See  Anatomy,  fable  of  the  Mufcles. 

LEUCA,  in  antiquity,  a  geographical  meafure  of 
length  in  ufe  among  the  later  Gauls ;  which,  accord¬ 
ing  to  Jornandcs,  who  calls  it  leuga,.  contained  fif¬ 
teen  hundred  paces,  or  o.ne  mile  and  a  half.  Hence 
the  name  of  league ,  now  reckoned  at  three  miles  ;  in 
the  lower  age,  called  leuva. 

LEUCADENDRON,  in  botany:  A  genus  of  the 
monogynia  order,  belonging  to  the  tetrandria  clafs  of 
plants ;  and  in  the  natural  method  ranking  under  the 
48th  order,  Aggregate.  The  florets  are  tripetalous,. 
with  one  petal  of  each  trifid  ;  the  receptacle  is  a  little 
villous ;  there  is  no  proper  calyx ;  the  antherce  are  al- 
meft  coalited. 

LEUCADIA,  formerly  called  Neritis,  a  penin- 
fula  of  Acarnania,  (Homer)  ;  but  afterwards,  by 
cutting  through  the  peninfula,  made  an  ifland,  as  it 
is  at  this  day,  called  St  Maura. 

LEUCAS,  (anc.  geog.),  formerly  called  Neritos 
and  Neritum,  a  town  of  Leucadia  or  Leucas  ;  fituated 
near  a  narrow  neck  of  laud,  or  iilhmus,  on  a  hill  fa¬ 
cing  the  eaft  and  Acarnania :  the  foot  or  lower  part 
of  the  town  was  a  plain  lying  oi>  the  fea  by  which, 
Leucadia  was  divided  from  Acarnania,  (Livy)  •  though- 
Thucydides  places  Leucas  more  inward  in  the  ifland, 
which  was  joined  to  the  continent  by  a  bridge.  It 
was  an  illuftrious  city,  the  capital  of  Acarnania,  and 
the  place  of  general  affembly. 

LEUCATA,  or  Leucate,  (anc.  geog.);  a  pro¬ 
montory  of  Leucadia  according  to  Strabo,  a  white 
rock  projecting  into  the  fea  towards  Cephalenia,  on 
which  ftood  a  temple  of  Apollo  furnamed  Leucadius. 

At  his  feftival,  which  was  annually  celebrated  here,  the 
people  were  accuttomed  to  offer  an  expiatory  facrifice 
to  the  god,  and  to  avert  on  the  head  of  the  victim  all 
the  calamities  with  which  they  might  be  threatened  . 

For  this  purpofe,  they  made  choice  of  a  criminal  con- 
demned  to  die  ;  and  leading  him  to  the  brink  of  the 
promontory,  precipitated  him  into  the  fea  amidft  the 
loud  ftiouts  of  the  fpeCtators.  The  criminal,  how¬ 
ever,  feldom  perilhed  in  the  water :  for  it  was  the 
cuftom  to  cover  him  with  feathers,  and  to  faften  birds 
to  his  body,  which  by  fpreading  their  wings  might 
ferve  to  break  his  fall.  No  fooner  did  he  touch  the 
fea,  than  a  number  of  boats  ftationed  for  the  purpofe 
flew  to  his  affiftance,  and  drew  him  out ;  and  after  be¬ 
ing  thus  faved,  he  was  baniftied  for  ever  from  the 
territory  of  Leucadia.  ( Strabo ,  lib.  10.  p.452.) 

According  to  ancient  authors,  a  ftrange  opinion- 
concerning  this  promontory  prevailed  for  fome  time 
among  the  Greeks.  They  imagined  that  the  leap  of 
Leucata  was  a  potent  remedy  againft  the  violence  ot 
love.  Hence  difappointed  or  defpairing  lovers;  it  is 
faid,  were  often  known  to  have  come  to  Leucadia ; 
and,  having  afeended  the  promontory,  offered  faerr- 
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Leucippus  fices  in  the  temple,  and  engaged  by  a  formal  vow  to 
1  Lcucoma  P'er^orm  *he  defperate  aft,  to  have  voluntarily  preci- 
■  pitated  themfelves  into  fea.  Some  are  reported  to  have 

recovered  from  tire  effects  of  the  fall  ;  and  among  o- 
§  Ptolem.  thers  mention  is  made  $  of  a  citizen  of  Buthroton,  in 
Hephuji.  Epirus,  whofe  paffions  always  taking  fire  at  new  ob- 
ap.  Phot.  je<c^Sj  jje  four  tJmes  had  recourfe  to  the  fame  remedy,  and 
'  *  always  with  the  fame  fuccefs.  As  thofe  who  made 
the  trial,  however,  feldom  took  any  precaution  to 
render  their  falHefc.-rapid,  they  were  generally  deftroy- 
ed ;  and  women  often  fell  viftims  to  this  aft  of  defpc- 
ration. — At  Leucata  was  fhown  the  tomb  of  Artemi- 
fia,  that  celebrated  queen  of  Caria  who  gave  fo  many 
\  Herodot.  proofs  of  courage  at  the  battle  of  Salamisf.  Inflamed 
Kb-  8.  with  a  violent  paffion  for  a  young  man  who  inflexibly 
****  '  ’  refufed  her  love,  (he  furprifed  him  in  his  deep  and  put 
out  his  eyes.  Regret  and  defpair  foon  brought  her  to 
Leucata,  where  (he  perifhed  in  the  waves  notwithftand- 
I  Ptolem.  ing  every  effort  to  fave  her  %.  Such  likewife  was  the 
Hepbajl.  en(i  0f  tJie  unhappy  Sappho.  Forfaken  by  her  lover 
1  1  **  Phaon,  fhe  came  hither  to  feek  relief  from  her  fuf- 
ferings,  and  found  her  death.  ( Menand .  aj>.  Strab. 

lib.  io.  p.  452.) 

LEUCIPPUS,  a  celebrated  Greek  philofoplier 
and  mathematician  ;  firft  author  of  the  famous  fyftem 
«f  atoms  and  vacuums,  and  of  the  hypothefis  of  ltorms ; 
fince  attributed  to  the  moderns.  He  flourilhed  about 
428  B.  C. 

LEUCOGiEUS,  (anc.  geog.),  a  hill  fituated  be¬ 
tween  Puteoli  and  Neapolis  in  Campania,  abounding 
in  fulphur  ;  now  l' Alurmr a.  Whence  there  were  alfo 
fprings  called  Leueogai j antes ;  the  waters  of  which,  ac¬ 
cording  to  Pliny,  gave  a  firmnefs  to  the  teeth,  clear- 
nefs  to  the  eyes,  and  proved  a  cure  in  wounds. 

LEUCOJUM,  Great  Snow-drop:  a  genus  of 
the  monogynia  order,  belonging  to  the  hexandria  clafs 
of  plants ;  and  in  the  natural  method  ranking  under 
the  ninth  order,  Spathacea.  The  corolla  is  campanu- 
lated,  fexpartite,  the  fegments  increafed  at  the  points, 
the  ftigma  Ample. 

Species.  1.  The  vernum,  or  fpring  leucojum, 
has  an  oblong  bulbous  root,  fending  up  feveral 
flat  leaves  fix  or  eight  inches  long ;  and  amidft  them 
an  upright,  channelled,  hollow,  naked  ftalk,  about 
a  foot  high,  terminated  by  a  fpatha,  protruding  one  or 
two  white  flowers  on  (lender  footftalks  drooping  down¬ 
wards,  and  appearing  in  March.  2.  The  aeftivum,  or 
fummer  leucojum,  has  a  large,  oblong,  bulbous  root, 
crowned  with  feveral  long,  flat,  broad  leaves ;  and  a- 
inidft  them  an  upright,  thick,  hollow  ftalk,  15  or  18 
inches  high  ;  terminated  by  a  fpatha,  protruding  many 
white  flowers,  on  (lender  footftalks,  drooping  down¬ 
wards  ;  flowering  in  May.  3.  The  autumnale,  or  au¬ 
tumnal  leucojum,  hath  a  large  oblong  bulbous  root, 
crowned  with  many  narrow  leaves,  an  upright,  naked, 
hollow  ftalk,  terminated  by  a  fpatha  protruding  many 
white  flowers  on  long  weak  footftalks,  hanging  down¬ 
wards,  and  flowering  in  autumn. 

Culture.  All  the  three  fpecies  are  very  hardy,  du¬ 
rable  in  root,  and  iilereafe  exceedingly  by  offsets,  which 
may  be  feparated  every  two  or  three  years. 

LEUCOMA,  in  antiquity,  was  a  public  regifter 
amongft  the  Athenians,  in  which  were  inferted  the 
names  of  all  the  citizens,  as  foon  as  they  were  of  age 
to  enter  upon  their  paternal  inheritance. 
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Leucoma,  in  furgery,  a  diftemper  of  the  eye,  Leueopetra 
otherWife  called  albugo.  See  Albugo,  and  Surgery.  ^ 

LEUCOPETRA,  (anc.  geog.)  fo  called  from  its . 
white  colour  (Strabo)  ;  a  promontory  of  the  Bruttii, 
in  the  territory  of  Rhegium  :  the  termination  of  the 
Apennine.  The  outmoft  extremity  of  the  Bruttii, 
or  the  modern  Calabria  Ultra ;  as  the  Japygium  is  of 
the  ancient  Calabria,  or  the  modern  Calabria  Citra. 

LEUCOPETRIANS,  in  ecclefiaftical  hiftory,  the 
name  of  a  fanatical  feft  which  fprang  up  in  the  Greek, 
and  Eaftern  churches  towards  the  clofe  of  the  12th 
century  :  the  fanatics  of  this  denomination  profeffed  to 
believe  in  a  double  Trinity,  rejefted  wedlock,  abftain- 
ed  from  flelh,  treated  with  the  utmoft  contempt  the 
facraments  of  Baptifm  and  the  Lord’s  Supper,  and  all 
the  various  branches  of  external  worfhip ;  placed  the 
eflern^  of  religion  in  internal  prayer  alone,  and  main¬ 
tained,  as  it  is  faid,  that  an  evil  being,  or  genius, 
dwelt  in  the  bread  of  eyery  mortal,  and  could  be  ex¬ 
pelled  from  thence  by  no  other  method  than  by  per¬ 
petual  Application  to  the  Supreme  Being.  The 
founder  of  this  enthufiaftical  feft  is  faid  to  have  been 
a  perfon  called  Leucopetrus ,  and  his  chief  difciple  Ty- 
chicus,  who  corrupted,  by  fanatical  interpretations, 
feveral  books  of  feripture,  and  particularly  St  Mat¬ 
thew’s  gofpel. 

LEUCOPHLEGMATIA,  in  medicine,  a  kind 
of  dropfy,  otherwife  called  anafarca.  See  {Index  fub- 
joined  to)  Medicine. 

LEUCOTHOE,  or  LeucotheA  (fab.  hift.),  the 
wife  of  Athamus,  changed  into  a  fea  deity;  fee  Iso. 

She  was  called  Matuta  by  the  Romans.  She  had  a 
temple  at  Rome,,  where  all  the  people,  particularly 
women,  offered  vows  for  their  brother’s  children. 

They  did  not  intreat  the  deity  to  proteft  their  own- 
children,  becaufe  Ino  had  been  unfortunate  in  hers* 

No  female  (laves  wjere  permitted  to  enter  the  temple  ; 
or  if  their  curiofity  tempted  them  to  tranfgrefs  this 
rule,  they  were  beaten  with  the  greateft  feverity.  To 
this  fupplicating  for  other  people’s  children,  Ovid  al¬ 
ludes  in  thefe  lines ; 

Non  tamin  banc  pro  jlirpe  fua  pia  mater  adorat, 

Ipfa  parum  fehx  mfa  fuijfe  parens,  Faft.  6. 

LEUCTRA,  (anc.  geog..),  a  town  of  Bceotia,  t». 
the  weft  of  Thebes,  or  lying  between  Platese  and  Thef- 
pise,  where  the  Lacedemonians  had  a  great  defeat  gi¬ 
ven  them  by  Epaminondas  and"  Pelopidas  the  Thebans 
generals.  The  Theban  army  confided  at  moft  but  of 
6000  men,  whereas  that  of  the  enemy  was  at  lead 
thrice  that  number  :  but  Epaminondas  trufted  moft  in 
his  horje,  wherein  he  had  much  the  advantage,  both 
in  their  quality  and  good  management ;  the  reft  he  en¬ 
deavoured  to  fupply  by  the  difpofition  of  his  men,  and 
the  vigour  of  the  attack.  He  even  refufed  to  fuffer 
any  to  ferve  under  him  in  the  engagement,  but  fuch 
as  he  knew  to  be  fully  refolved  to  conquer  or  die.  He 
put  himfelf  at  the  head  of  the  left  wing,  oppofite  to 
Cleombrotus  king  of  Sparta,  and  placed  the  main 
llrefs  of  the  battle  there;  rightly  concluding,  that  if 
he  could  break  the  body  of.  the  Spartans,  which  was 
but  12  men,  deep,  whereas  his  own  was  50,  the  reft 
would  be  foon  put  to  flight.  He  clofed  his  own  with- 
the  facred  band,  which  was  commanded  by  Pelopidas  y 
and  placed  hi§  horfe  in  the  front.  Plis  right,  from 
which  he  had  drawn  fo  many  men,,  he  ordered  to  HI, 

back* 


uflra, 
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back,  in  a  fianting  line,  as  if  they  declined  to  fight, 
that  they  might  not  be  too  much  expofed  to  the  e- 
nemy,  and  might  ferve  him  for  a  corps  of  referve  in 
cafe  of  need.  This  was  the  wife  difpofition  which  the 
two  Theban  generals  made  of  their  few  but  refolute 
forces ;  and  which  fucceeded  in  every  part,  according 
to  their  wifh.  Epaminondas  advanced  with  his  left 
wing,  extending  it  obliquely,  in  order  to  draw  the  ene¬ 
my’s  right  from  the  main  body ;  and  Pelopidas  char¬ 
ged  them  with  fuch  dcfperate  fpeed  and  fury,  at  the 
l  ead  of  his  battalion,  before  they  could  reunite,  that 
their  horfe,  not  being  able  to  ftand  the  ftiock,  were 
forced  back  upon  their  infantry,  which  threw  the 
whole  into  the  greateft  confufion  :  fo  that  though  the 
Spartans  were  of  all  the  Greeks  the  moft  expert  in  re¬ 
covering  from  any  furprife,  yet  their  (kill  on  this  oc- 
cafion  either  failed  them  or  proved  of  no  effeft ;  for 
the  Thebans,  obferving  the  dreadful  impreffion  they 
had  made  on  them  with  their  horfe,  pufhed  furioufly 
upon  the  Spartan  king,  and  opened  their  way  to  him 
with  a  great  daughter. 

Upon  the  death  of  Cleombrotus,  and  feveral  officers 
of  note,  the  Spartans,  according  to  cuftom,  renewed 
the  fight  with  double  vigour  and  fury,  not  fo  much  to 
revenge  his  death  as  to  recover  his  body,  which  was 
fuch  an  eftablilhed  point  of  honour  as  they  could  not 
give  up  without  the  greateft  difgrace.  But  here 
the  Theban  general  wifely  chofe  rather  to  gratify 
them  in  that  point,  than  to  hazard  the  fuccefs  of  a 
fecond  onfet ;  and  left  them  in  poffefiion  of  their 
king,  whilft  he  marched  ftraight  againft  their  other 
wing,  commanded  by  Archidam us,  and  confifted  chiefly 
of  fuch  auxiliaries  and  allies  as  had  ,rot  heartily  enga- 
ged  in  the  Spartan  intereft:  thefe  were  fo  difcoU- 
raged  by  the  death  of  the  king  and  the  defeat  of 
that  wing,  that  they  betook  themfelves  to  flight,  and 
were  prefently  after  followed  by  the  reft  of  the  army. 
The  Thebans,  however,  piirfued  them  fo  clofely,  that 
they  made  a  fecond  dreadful  daughter  among  them ; 
which  completed  Epaminondas’s  viftory,  who  remain¬ 
ed  mafter  of  the  field,  and  eredted  a  trophy  in  memory 
of  it.  This  was  the  conclufion  of  the  famed  battle  of 
Leudtra,  in  which  the  Lacedemonians  loft  4000  men, 
and  the  Thebans  but  300. 

LEVEL,  an  inftrument  wherewith  to  draw  a  line  pa¬ 
rallel  to  the  horizon,  by  means  of  which  the  true  level,  or 
the  difference  of  afeent  or  defeent  between  feveral  places, 
may  be  found,  for  conveying  water,  draining  fens,  &c. 

There  are  feveral  ififtruments  of  different  contrivance 
and  matter,  invented  for  the  perfeftion  of  levelling ;  all 
of  which,  for  the  practice,  may  be  reduced  to  the 
following. 

Atr-LEVRt ,  that  which  fhows  the  line  of  level  by 
means  of  a  bubble  of  air  inclofed  with  fome  liquor  in 
a  glafs-tube  of  an  indeterminate  length  and  thicknefs, 
whofe  two  ends  are  hermetically  fealed.  When  the 
bubble  fixes  itfelf  at  a  certain  mark,  made  exa&ly  in 
the  middle  of  the  tube,  the  plane  or  ruler  wherein  it 
is  fixed  is  level.  When  it  is  not  level,  the  bubble  will 
rife 4.0  one  end.  This  glafs-tube  maybe  fet in  another 
of  brafs,  having  an  aperture  in  the  middle,  whence  the 
bubble  of  air  may  be  obferved.  The  liquor  wherewith 
ahe  tube  is  filled  is  oil  of  tartar,  or  aqua  fecunda ; 
thefe  not  beifig  liable  to  freeze  as  common  water,  nor 
'to  rarefaction  and  condenfation,  as  fpirit  of  wine  is. 
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This  application  of  a  bubble  of  air  was  the  invention  Level, 
of  Dr  Hooke.  — y— — / 

Thereisone  of  thefe  inftruments  made  with  fights,being 
an  improvement  upon  that  laft  deferibed,  which,  by  the 
addition  of  more  apparatus,  becomes  more  commodious 
and  exaCt.  It  eonfifts  of  an  air-level,  fig.  1 .  about  eight 
inches  long,  and  feven  or  eight  lines  in  diameter,  fet 
in  a  brafs  tube,  2,  with  an  aperture  in  the  middle, 

C.  The  tubes  are  carried  in  a  ftrong  ftraight  ruler,  a 
foot  long ;  at  whofe  ends  are  fixed  two  fights,  3,3, 
exaftly  perpendicular  to  the  tubes,  and  of  an  equal 
height,  having  a  fquare  hole,  formed  by  two  fillets  of 
brafs  crofting  each  other  at  right  angles,  in  the  middle 
whereof  is  drilled  a  very  little  hole,  through  which  a 
point  on  a  level  with  the  inftrument  is  deferied.  The 
brafs  tube  is  fattened  on  the  ruler  by  means  of  two 
ferews  ;  one  whereof,  marked  4,  ferves  to  raife  or  de- 
prefs  the  tube  at  pleafure,  for  bringing  it  towards  a 
level.  The  top  of  the  ball  and  focket  is  rivetted  to  a 
little  ruler  that  fprings,  one  end  whereof  is  faftened 
with  ferews  to  the  great  ruler,  and  at  the  other  end  has 
a^  ferew,  5,  ferving  to  raife  and  deprefs  the  inftrument 
when  nearly  level. 

The  inftrument  juft  deferibed,  however,  is  yet  lefs 
commodious  than  the  following  orte ;  becaufe  though 
the  holes  be  ever  fo  fmall,  yet  they  "will  ftill  take  in  too 
great  a  fpace  to  determine  the  point  of  level  precifely. 

The  inftrument  alluded  to  eonfifts  of  an  air-level,  with 
telefcope  fights.  This  level  (fig.  2.)  is  like  the  laft;  with 
this  difference,  that,  inftead  of  plain  fights,  it  carries  a 
telefcope  to  determine  exaftly  a  point  of  level  at  a 
good  diftance.  The  telefcope  is  a  little  brafs-tube, 
about  15  inches  long,  faftened  on  the  fame  ruler  as  the 
level.  At  the  end  of  the  tube  of  the  telefcope,  mark¬ 
ed  x,  enters  the  little  tube  1,  carrying  the  eye-glafs 
and  an  hair  horizontally  placed  in  the  focus  of  the  ob- 
jeft-glafs,  2  ;  which  little  tube  may  be  drawn  out,  or 
puflied  into  the  great  one,  for  adjufting  the  telefcope 
to  different  fights :  at  the  other  end  of  the  telefcope  is 
placed  the  objeft-glafs.  The  ferew  3,  is  for  railing 
or  lowering  the  little  fork,  for  carrying  the  hair,  and 
making  it  agree  with  the  bubble  of  air  when  the  in¬ 
ftrument  is  level ;  and  the  ferew  4,  is  for  making  the 
bubble  of  air,  D  or  E,  agree  with  the  telefcope  :  the 
whole  is  fitted  to  a  ball  and  focket.  M.  Huygens  is 
faid  to  be  the  firft  inventor  of  this  level ;  which  has  this 
advantage,  that  it  may  be  inverted  by  turning  the  ru¬ 
ler  and  telefcope  half  round  ;  and  if  then  the  hair  cut 
the  fame  point  that  it  did  before,  the  operation  is  juft. 

It  may  be  obferved,  that  one  may  add  a  telefcope  to 
any  kind  of  level,  by  applying  it  upon,  or  parallel  to, 
the  bafe  or  ruler,  when  there  is  occafion  to  take  the  le¬ 
vel  ol  remote  objefts. 

Dr  Defaguliers  contrived  an  inftrument,  by  which 
the  difference  of  level  of  two  places,  which  could  not 
be  taken  in  lefs  than  four  or  five  days  with  the  "belt 
telefcope-levels,  may  be  taken  in  as  few  hours.  The 
inftrument  is  as  follows.  To  the  ball  C  (fig.  3.)  is 
joined  a  recurve  tube  B  A,  with  a  very  fine  bore,  and 
a  fmall  bubble  at  top  A,  whofe  upper  part  is  open. 

It  is  evident  from  the  make  of  this  inftrument,  that 
if  it  be  inclined  in  carrying,  no  prejudice  will  be  done 
to  the  liquor,  which  will  always  be  right  both  in  the 
ball  and  tube  when  the  inftrument  is  fet  upright.  If 
the  air  at  C  be  fo  expanded  with  heat,  as  to  drive  the 
6  liquor 
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Level,  liquor  to  the  top  of  the  tube,  the  cavity  A  will  receive 
“  v”  '  the  liquor,  which  will  come  down  again  and  fettle  at 
D,  or  near  it,  according  to  the  level  of  the  place 
where  the  inftrument  is,  as  foon  as  the  air  at  C  returns 
to  the  feme  temperament  as  to  heat  and  cold.  To 
preferve  the  fame  degree  of  heat,  when  the  different 
obfervations  are  made,  the  machine  is  fixed  in  a  tin  vef- 
fel  E  F,  filled  with  water  up  to  g  h ,  above  the  ball, 
and  a  very  fenfible  thermometer  has  alfo  its  ball  under 
water,  that  one  may  obferve  the  liquor  at  D,  in  each 
experiment,  when  the  thermometer  Hands  at  the  fame 
height  as  before.  The  water  is  poured  out  when 
the  inftrument  is  carried ;  which  one  may  do  conve¬ 
niently  by  means  of  the  wooden  frame,  which  is  fet 
upright  by  the  three  ferews,  S,  S,  S,  fig.  4.  and 
a  line  and  plummet  P  P,  fig.  5.  At  the  back  part  of 
the  wooden  frame,  from  the  piece  at  top  K,  hangs  the 
plummet  P,  over  a  brafs  point  at  N;  Mm  are  brackets 
to  make  the  upright  board  K  N  continue  at  right 
angles  with  the  horizontal  one  at  N.  Fig.  6.  reprefents 
a  front  view  of  the  machine,  fuppofing  the  fore  part 
of  the  tin-veffel  tranfparent ;  and  here  the  brafs-focket 
of  the  recurve-tube,  into  which  the  ball  is  ferewed,  has 
two  wings  at  1 1,  fixed  to  the  bottom,  that  the  ball 
may  not  break  the  tube  by  its  endeavour  to  emerge 
when  the  water  is  poured  in  as  high  as  g  h. 

After  the  Doctor  had  contrived  this  machine,  he 
confidered,  that  as  the  tube  is  of  a  very  fmall  bore,  if 
the  liquor  fhould  rife  into  the  ball  at  A  (fig.  5.)  in  car¬ 
rying  the  inftrument  from  one  place  to  another,  fome 
of  it  would  adhere  to  the  fides  or  the  ball  A,  and  up¬ 
on  its  defeent  in  making  the  experiment,  fo  much 
might  be  left  behind,  that  the  liquor  would  not  be 
high  enough  at  D  to  fhow  the  difference  of  the  level : 
therefore,  to  prevent  that  inconveniency,  he  contrived 
a  blank  ferew,  to  fhut  up  the  hole  at  A,  as  foon  as  one 
experiment  is  made,  that,  in  carrying  the  machine,  the 
air  in  A  may  balance  that  in  C,  fo  that  the  liquor 
Ihall  not  run  up  and  down  the  tube,  whatever  degree 
of  heat  and  cold  may  aft  upon  the  inftrument,  in  go¬ 
ing  from  one  place  to  another.  Now,  becaufe  one  ex¬ 
periment  may  be  made  in  the  morning,  the  water  may 
be  fo  cold,  that  when  a  fecond  experiment  is  made  at 
noon  the  water  cannot  be  brought  to  the  fame  degree 
of  cold  it  had  in  the  morning  ;  therefore,  in  making 
the  firft  experiment,  warm  water  muft  be  mixed  with 
the  cold,  and  when  the  water  has  flood  fome  time,  be¬ 
fore  it  comes  to  be  as  cold  as  it  is  likely  to  be  at  the 
warmeft  part  of  that  day,  obferve  and  fet  down  the  de¬ 
gree  of  the  thermometer  at  which  the  fpirit  Hands, 
and  likewife  the  degree  of  the  water  in  the  barometer 
at  D  ;  then  ferew  on  the  cape  at  A,  pour  out  the  wa¬ 
ter,  arid  carry  the  inftrument  to  the  place  whofe  level 
you  would  know  ;  then  pour  in  your  water,  and  when 
the  thermometer  fs  come  to  the  fame  degree  as  before, 
open  the  ferew  at  top,  and  obferve  the  liquor  in  the 
barometer. 

The  Doftor’s  fcale  for  the  barometer  is  ten  inches 
long,  and  divided  into  tenths;  fo  that  filch  an  in ftru- 
ment  will  ferve  for  any  heights  not  exceeding  ten  feet, 
each  tenth  of  an  inch  anfwering  to  a  foot  in  height. 

The  Doftor  made  no  allowance  for  the  decreafe  of 
denfity  in  the  air,  becaufe  he  did  not  propofe  this  ma¬ 
chine  for  meafuring  mountains  (though,  with  a  proper 
allowance  for  the  decreafing  denfity  of  the  air,  it  will 
do  very  well),  but  for  heights  that  want  to  be  known 


in  gardens,  plantations,  and  the  conveyance  of  water,  Level, 
where  an  experiment  that  anfwers  two  or  three  feet  in 
a  diftance  of  20  miles,  will  render  this  a  very  ufeful 
inftrument. 

Artillery  FooI-Lf.vsl  is  in  form  of  a  fquare,  having 
its  two  legs  or  branches  of  an  equal  length  ;  at  a  junc¬ 
ture  whereof  is  a  little  hole,  whence  hangs  a  thread 
and  plummet  playing  on  a  perpendicular  line  in  the 
middle  of  a  quadrant.  It  is  divided  into  twice  45“ 
degrees  from  the  middle.  Fig.  7. 

This  inftrument  may  be  ufed  on  other  occafions,  by 
placing  the  ends  of  its  two  branches  on  a  plane  ;  for 
when  the  thread  plays  .perpendicularly  over  th^  middle 
divifion  of  the  quadrant,  that  plane  is  affuredly  level. 

To  ufe  it  in  gunnery,  place  the  two  ends  on  the  piece 
of  artillery,  which  you  may  raife  to  any  propofed 
height,  by  means  of  the  plummet,  whofe  thread  will 
give  the  degree  above  the  level. 

Carpenter's  and  Pavior's  Lf.pri.,  confifts  of  a  long 
ruler,  in  the  middle  whereof  is  fitted,  at  right  angles, 
another  fomewhat  bigger,  at  the’  top  of  which  is 
fattened  a  line,  which,  when  it  hangs  over  a  fiducial 
line  at  right  angles  with  the  bafe,  ihows  that  the  faid 
bafe  is  horizontak  Sometimes  this  level  is  all  of  one 
board.  Fig.  8» 

Gunner's  Ls.tr el,  for  levelling  cannons  and  mortars, 
confifts  of  a  triangular  brafs  plate,  about  four  inches 
high,  fig.  9,  at  the  bottom  of  which  is  a  portion 
of  a  circle,  divided  into  45  degrees ;  which  number 
is  fufficient  for  the  higheft  elevation  of  cannons  and 
mortars,  and  for  giving  ihot  the  greateft  range :  on 
the  centre  of  this  legmen  t  of  a  circle  is  ferewed  a  piece 
of  brafs,  by  means  of  which  it  may  be  fixed  or  ferewed 
at  pleafure :  the  end  of  this  piece  of  brafs  is  made  fo 
as  to  ferve  for  a  plummet  and  index,  in  order  to  (how 
the  different  degrees  of  elevation  of  pieces  of  artillery. 

This  inftrument  has  alfo  a  brafs  foot,  to  fet  upon  can¬ 
nons  or  mortars,  fo  as,  when  thofe  pieces  are  horizon¬ 
tal,  the  inftrument  will  be  perpendicular.  The  foot 
of  this  inftrument  is  to  be  placed  on  the  piece  to  be 
elevated,  in  fuch  a  manner,  as  that  the  point  of  the 
plummet  may  fall  on  the  proper  degree  :  this  is  what, 
they  call  levelling  the  piece . 

Mafon's  J.Etrki.,  is  compofed  of  three  rules,  fo- join¬ 
ed  as  to  form  an  ifofceles-reftangle,  fomewhat  like  a 
Roman  A  ;  at  the  vertex  whereof  is  faftened  a  thread, 
from  which  hangs  a  plummet,  that  paffes  over  a  fidu¬ 
cial  line,  marked  in  the  middle  of  the  bafe,  when  the 
thing  to  which  the  level  is  applied  is  horizontal ;  but 
declines  from  the  mark,  when  the  thing  is  lower  on 
the  one  fide  than  on  the  other. 

Plumb  or  Pendulum  Lstrsi,  that  which-  (hows  the 
horizontal  lines  by  means  of  another  line  perpendicular 
to  that  deferibed  by  a  plummet  or  pendulum.  This 
inftrument,  fig.  10.  confifts  of  two  legs  or  branches, 
joined  together  at  right  angles,  whereof  that  which 
carries  the  thread  and  plummet  is  about  a  foot  and  a 
half  long  $  the  thread  is  hung  towards  the  top  of  the 
branch,  at  the  point  2.  The  middle  of  the  branch 
where  the  thread  paffes  is  hollow,  fo  that  it  may  hang- 
free  every  where :  but  towards  the  bottom,  where  there 
is  a  little  blade  of  filver,  whereon  is  drawn  a  line  per¬ 
pendicular  to  the  telefcppe,  the  faid  cavity  is  covered 
by  two  pieces  of  brafs,  making  as  it  were  a-  kind  of 
cafe,  left  the  wind  lhould  agitate  the  thread ;  for  which* 
reafon  the  filver  blade  is  covered  with  a  glafs  G,  to  the 
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end  that  it  may  be  fecn  when  the  thread  and  plummet 
play  upon  the  perpendicular :  the  telefcope  Is  fattened 
to  the  other  branch  of  the  inftrument,  and  is  about 
two  feet  long  ;  having  an  hair  placed  horizontally  a- 
crofs  the  focus  of  the  objeft: -glafs,  which  determines 
the  point  of  the  level.  The  telefcope  mutt  be  JItted 
at  right  angles  to  the-  perpendicular.  It  has  a  ball 
and  focket,  by  which  it  is  fattened  to  the  foot,  and 
was  invented  by  M.  Picard. 

Reflecting  Level.,  that  made  by  means  of  a  pretty 
long  furface  of  water  reprefenting  the  fame  objeft  in¬ 
verted  which  we  fee  erefted  by  the  eye,  fo  that  the 
point  where  thefe  two  objefts  appear  to  meet  is  a  level 
with  the  place  where  the  furface  of  the  water  is  found. 
This  is  the  invention  of  M.  Marriotte. 

There  is  another  reflefting  level  confifting  of  a  mir¬ 
ror  of  fttel,  or  the  like,  well  polifhed,  and  placed  a 
little  before  the  objeft-glafs  of  a  telefcope,  fufpended 
perpendicularly.  This  mirror  mutt  make  an  angle  of 
450  with  the  telefcope,  in  which  cafe  the  perpendicu¬ 
lar  line' of  the  faid  telefcope  is  converted  into  a  horizon¬ 
tal  line,  which  is  the  fame  with  the  line  of  level.  This 
is  the  invention  of  M.  Caffini. 

Watcr-Lurm ,  that  which  fhows  the  horizontal  line 
bj  means  of  a  furface  of  water  or  other  liquor;  found¬ 
ed  on  this  principle,  that  water  always  places  itfelf 
level. 

The  moll  Ample  is  made  of  a  long  wooden  trough 
or  canal,  whofe  fides  are  parallel  to  the  bafe  ;  fo  that 
being  equally  filled  with  water,  its  furface  (hows  the 
line  of  level.  This  is  the  chorobates  of  the  ancients. 
See  Chorobata. 

It  is  alfo  made  with  two  cups  fitted  to  the  two  ends 
of  a  pipe,  three  or  four  feet  long,  about  an  inch  in 
diameter,  by  means  whereof  the  water  communicates 
from  the  one  to  the  other  cup ;  and  this  pipe  being 
moveable  on  its  ftand  by  means  of  a  ball  and  focket, 
when  the  two  cups  become  equally  full  of  water,  their 
two  furfaces  mark  the  line  of  level. 

This  inttrument,  iriftead  of  cups,  may  alfo  be  made 
with  two  fhort  cylinders  of  glafs  three  or  four  inches 
long,  fattened  to  each  extreme  of  the  pipe  with  wax 
or  maftic.  Into  the  pipe  is  poured  fome  common  or 
coloured  water,  which  (hows  itfelf  through  the  cylin¬ 
ders,  by  means  whereof  the  line  of  level  is  determined ; 
the  height  of  the  water,  with  refpeft  to  the  centre  of 
the  earth,  being  always  the  fame  in  both  cylinders; 
this  level,  though  very  fimple,  is  yet  very  commodious 
For  levelling'  fmall  diftances. 

Level  of  Mr  Huygens's  invention,  confifts  of  a  tele¬ 
fcope  a,  fig.  ii.  in  form  of  a  cylinder,  going  through 
a  ferril,  in' which  it  is  fattened  by  the  middle.  This 
ferril  has  two  flat  branches  bb,  one  above,  and  the  other 
below  t  at  the  ends  whereof  are  fattened  little  moving 
pieces,  which  carry  two  rings,  by  one  of  which  the 
telefcope  is  fufpended  to  an  hook  at  the  end  of  the 
ferew  3,  and  by  the  other  a  pretty  heavy  weight  is 
fufpended,  in  order  to  keep  the  telefcope  in  esquilibrio. 
This  weight  hangs  in  the  box  5,  which  is  almoft  filled 
with  linfeed  oil,  oil  of  walnuts,  or  other  matter  that 
will  not  eafily  coagulate,  for  more  aptly  fettling  the 
balance  of  the  weight  and  telefcope.  The  inttrument 
carries  two  telefcopes  clofe  and  very  parallel  to  each 
other;  the  eye -glafs  of  the  one  being  againft  the  ob- 
.  ject  glafs  of  the  other,  that  one  may  fee  each  way 
1 8 1. 


without  turnirfg  the  level,  I  *  the  focus  of  the  objeft- 
glafs  of  each  telefcope  mutt  a  little  hair  be  ftrained  ho¬ 
rizontally,  to  be  railed  and  lowered  as  occafion  requires 
by  a  little  ferew.  If  the  tube  of  the  telefcope  be  not 
found  level  when  fufpended,  a  ferril  or  ring,  4,  is  put 
on  it,  and  is  to  be  Aid  along  till  it  fixes  to  a  level. 
The  hook  on  which  the  inttrument  is  hung  is  fixed  to 
a  flat  wooden  crofs ;  at  the  ends  of  each  arm  whereof 
there  is  a  hook  ferving  to  keep  the  telefcope  front 
too  much  agitation  in  ufing  or  carriage.  To  the  faid 
flat  crofs  is  applied  another  hollow  one,  that  ferves  as 
a  cafe  for  the  inttrument ;  but  the  two  ends  are  left 
open,  that  the  telefcope  may  be  fecured  from  the  wea¬ 
ther  and  always  in  a  condition  to  be  ufed.  The  foot 
of  this  inftrument  is  a  round  brafs  plate,  to  which  are 
fattened  three  brafs  ferrils,  mqveable  by  means  of  joints 
whereon  are  put  ftaves,  and  on  this  foot  is  placed 
the  box. 

Fig.  1 2.  marked  I,  is  a  balance-level ;  which  being 
fufpended  by  the  ring,  the  two  fights,  when  in  (equi¬ 
libria,  will  be  horizontal,  or  in  a  level. 

Spirit  Lrvel.  The  moll  accurate  levelling  inftru¬ 
ment,  •and  that  poflefled  of  the  greateft  effential  advan¬ 
tages  in  ufe,  is  the  fpirit-level ;  which  was  firft  con- 
ftrufted  by  the  late  Mr  Siflon,  and  to  which  fome 
fmall  additions  and  improvements  have  been  fince  made. 
The  following  is  a  defeription  of  one  of  the  belt  of 
thefe  levels,  as  made  by  the  principal  mathematical 
inftrument  makers. 

Fig.  13.  is  a reprefentation  of  the  inftrument  mount¬ 
ed  on  its  complete  ftaves,  copied  (except  the  letters) 
from  Mr  Adams’s  Graphical  Effays,  Plate  xvii.  fig.  3. 
The  telefcope  (ABC)  is  made  from  15  inches  to  2 
feet  in  length,  as  may  be  required.  It  is  achromatic, 
of  the  beft  kind,  and  fhows  the  objefts  ereft.  In  the 
focus  of  the  eye-glafles  are  exceedingly  fine  crofs  wires, 
the  interfeftion  of  , which  is  evidently  fhown  to  be 
perfeftly  in  the  axis  of  the  tube ;  for  by  turning  it 
round  on  its  two  fupporters  DE,  and  looking  through 
the  telefcope,  the  interfeftion  of  the  wires  will  con- 
ftantly  cut  the  fame  part  of  the  objeft  viewed.  By 
turning  the  ferew  a  at  thafideof  the  telefcope,  the  objeft- 
glafs  at^  is  moved;  and  thus  the  telefcope  is  exactly  a- 
dapted  to  the  eye.  If  thefe  crofs  wires  are  at  any  time 
out  of  their  adjnftment,  which  is  difeovered  by  their 
interfeftion  not  cutting  the  fame  part  of  the  objeft: 
during  the  revolution  of  the  telefcope  on  its  axis,  they 
are  eafily  adjufted  by  means  of  the  four  ferews  bbb, 
placed  on  the  telefcope  about  an  inch  from  the  end 
for  the  eye.  Thefe  ferews  aft  in  perpendicular  di- 
reftions  to  one  another,  by  unferewing  one  and  tight¬ 
ening  the  other  oppofite  to  the  wire,  fo  that  if  connefted 
with  it,  it  may  be  moved  either  way  at  pleafure  ;  and 
in  this  manner  the  other  wire  perpendicular  to  it  may 
be  moved,  and  thus  the  interfeftion  of  the  wires  brought 
exaftly  in  the  axis  of  the  tube. 

To  the  telefcope  is  fixed,  by  two  fmall  ferews  cc,  the 
level  tube  containing  the  fpirits,  with  a  fmall  bubble 
of  air :  This  bubble  of  air,  when  the  inftrument  is 
well  adjufted,  will  fettle  exaftly  in  the  fame  place,  in 
or  near  the  middle  of  its  tube,  whether  the  telefcope 
be  reverfed  or  not  on  the  fupporters,  which  in  this 
cafe  are  kept  unmoved. 

It  i3  evident,  that  the  axis  of  the  telefcope,  or  the 
interfeftion  of  the  wires,  as  before  fhown,  mutt  be  in  this 
4  cafe 
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Level,  cafe  truly  level.  In  this  facile  mode  of  adjuftment 
confifts  the  new  improvement  of  the  inftrument ;  and 
it  is  hereby  capable  of  being  adjufted  by  only  one  fta- 
.  tion  and  one  objedt,  which  will  at  the  fame  time  de¬ 
termine  it  to  be  in  a  true  level.  If  by  change  of  wea¬ 
ther,  accident,  or  otherwife,  the  inftrument  fhould  have 
loft  its  level  adjuftment  or  ftate,  it  may  thus  be  readily 
reftored  and  readjufted  at  the  firft  ftation;  which  is  an 
advantage  none  of  the  iuftruments  formerly  made  have 
been  capable  of.  The  two  fupporters  DE,  on  which 
the  level  refts  and  turns,  are  fhaped  like  the  letter  Y. 
The  telefcope  refts  within  the  upper  part  of  them ;  and 
the  inner  Tides  of  each  of  thefe  Ys  are  tangents  to  the 
cylindric  tube  of  the  telefcope,  which  is  turned  to  a 
true  cylinder,  and  each  touches  it  but  at  one  place 
only. 

The  lower  end  of  thefe  fupporters  are  inferted  into 
a  ftrong  brafs  plate  (FE),  and  fo  as  to  ftand  perpen¬ 
dicularly  on  it.  One  is  kept  fall  by  a  tightening  fcrew 
G,  and  to  the  other  is  applied  a  fine  threaded  fcrew 
TI,  to  adjuft  the  tube  when  on  its  fupporters  to  a  true 
level.  To  the  fupporter  D  is  fometimes  applied  a 
line  of  tangents  as  far  as  1 2  degrees,  in  order  to  take 
an  angle  of  depreffion  or  elevation  to  that  extent.  Be¬ 
tween  the  fupporters  is  alfo  fometimes  fixed  a  compafs- 
box  I,  divided  into  360  degrees,  and  again  into  four 
90°;  having  a  centre  pin  and  needle,  and  trigger,  at  d, 
to  throw  off  the  needle  from  the  centre  when  not  ufed ; 
fo  in  this  manner  it  conftitutes  a  perfeft  circumferen- 
ter,  conne&ed  with  all  the  foregoing  improvements. 
This  plate  is  fixed  on  a  conical  brafs  ferrel  K,  which 
is  adapted  to  the  bell-metal  fruftum  of  a  cone  at  top 
of  the  brafs  head  of  the  ftaves,  having  a  ball  and  fock- 
et,  with  three  bell-metal  joints,  two  ftrong  brafs  pa¬ 
rallel  plates  LL,  the  four  fcrews  eeee  for  adjufting  the 
horizontal  motion,  a  regulating  fcrew  M  to  this  mo¬ 
tion,  and  a  fattening  fcrew  N  to  lighten  it  oil  the  cone 
when  neceffary.  The  fattening  fcrew  N,  and  the  regu¬ 
lating  fcrew  M,  by  which  the  whole  inftrument  is 
moved  with  accuracy  through  a  fmall  fpace  in  an 
horizontal  direction,  was  an  addition  of  Mr  Ramf- 
den’s. 

The  manner  of  adjujling  the  f pint-level  at  the  firjl  Jlation. 
The  whole  level  being  now  placed  fteadily  on  its  ftaves, 
it  muft  be  rendered  parallel  to  the  axis  of  the  telefcope 
before  you  adjuft  the  horizontal  motion.  To  this  end 
the  telefcope  mttft  be  placed  in  a  line  with  two  of  the 
fcrews  ee,  and  then  levelled  thereby  till  the  bubble  of 
air  in  the  fpirit-tube  keeps  its  pofition  in  the  middle, 
while  turned  about  to  three  points,  making  nearly 
right  angles  at  the  centre  to  one  another. 

The  horizontal  motion  being  thus  adjufted,  the  rims 
ff  of  the  Ys  are  to  be  opened,  the  telefcope  taken  off 
and  laid  the  contrary  way  upon  the  fupporters.  If  the 
bubble  of  air  then  refts  exadtly  the  fame,  the  level  and 
telefcope  are  adjufted  rightly  to  one  another ;  but  if 
the  bubble  does  not  remain  the  fame,  the  end  to  which 
the  air  bubble  goes  muft  be  noticed,  and  the  diftance 
of  it  from  the  telefcope  altered;  correcting  one  half 
the  error  by  the  fcrews  cc,  and  the  other  half  by  the 
fcrews  ee. 

Now  the  interfeftion  of  the  wires  being  dire&ed 
to  any  diftant  objeCt,  it  may  be  one  of  the  vanes  of 
the  ftaves  hereafter  defcribed ;  if  they  continue  to  be 
Von.  X.  Part  I. 
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againft  it  precifely  while  the  telefcope  is  turned  round  Levelling:, 
on  its  Ys,  it  proves,  as  before  mentioned,  that  the  axis  — v— — * 
of  the  telefcope  coincides  with  the  interfeftion  of  the 
wires,  and  that  the  inftrument  will  give  the  true  level 
direction. 

The  operation  of  levelling  being  of  a  very  accurate 
and  important  nature,  and  the  beft  inftrument  when 
out  of  its  adjuftment  being  of  little  ufe,  it  is  quite  ne¬ 
ceffary  that  every  perfon  ufing  fuch  an  inftrument 
fhould  have  it  readily  in  his  power  to  coireCt  it ;  and 
the  one  above  defcribed  appears  to  be  the  beft  adapted 
for  that  purpofe  of  any  hitherto  contrived. 

LEVELLING  may  be  defined,  the  art  which  in- 
ftruCts  us  in  finding  how  much  higher  or  lower  any 
given  point  on  the  furface  of  the  earth  is  than  another; 
or,  in  other  words,  the  difference  in  their  diftance  from 
the  centre  of  the  earth. 

The  praAice  of  levelling  therefore  confifts,  X.  In 
finding  and  marking  two  or  more  points  that  fhall  be 
in  the  circumference  of  a  circle  whofe  centre  is  that  of 
the  earth.  2.  In  comparing  the  points  thus  found 
with  other  points,  to  afeertain  the  difference  in  their 
diftances  from  the  earth’s  centre. 

With  regard  to  the  theory  of  levelling,  we  muft  ob- 
ferve,  that  a  plumb-line,  hanging  freely  in  the  air, 
points  direCUy  towards  the  centre  of  the  earth  5  and  a 
line  drawn  at  right  angles,  crofting  the  direction  of 
the  plumb-line,  and  touching  the  earth’s  furface,  is  a 
true  level  only  in  that  particular  fpot ;  but  if  this  line 
which  croffes  the  plumb  be  continued  for  any  confi- 
derable  length,  it  will  rife  above  the  earth’s  furface, 
and  the  apparent  level  will  be  above  the  true  one,  be- 
caufe  the  earth  is  globular ;  and  this  rifing  will  be  as 
the  fquare  of  the  diftance  to  which  the  faid  right  line 
is  produced ;  that  is  to  fay,  however  much  it  is  raifed 
above  the  earth’s  furface  at  one  mile’s  diftance,  it  will 
rife  four  times  as  much  at  the  diftance  of  two  miles, 
nine  times  at  the  diftance  of  three,  &c.  This  is  owing 
to  the  globular  figure  of  the  earth ;  and  this  rifing  iv 
the  difference  betwixt  the  true  and  apparent  levels ; 
the  real  curve  of  the  earth  being  the  true  level,  and 
the  tangent  to  it  the  apparent  level.  Hence  it  ap¬ 
pears,  that  the  lefs  diftance  we  take  betwixt  any  two 
ftations,  the  truer  will  be  our  operations  in  levelling ; 
and  fo  foon  does  the  difference  betwixt  the  true  and 
apparent  levels  become  perceptible,  that  it  is  neceffary 
to  make  an  allowance  for  it  if  the  diftance  betwixt 
the  two  ftations  exceeds  two  chains  in  length.  The 
following  is  an  infallible  rule  for  determining  the  al¬ 
lowance  to  be  made : 

“  Multiply  the  number  of  Gunter’s  decimal  ftatute  Leacb's  Tut 
chains  that  are  contained  in  length  between  any  two land  navi~ 
ftations  where  the  levels  are  to  be  taken  by  itfelf,  and^**"' 
the  product  arifing  therefrom  again  by  124;  which  is 
a  common  multiplier  for  all  manner  of  diftances  for 
this  purpofe  on  account  of  the  earth’s  curvature:  thea 
divide  the  fecond  product  arifing  therefrom  by  1 00,000 ; 
or,  which  is  alfo  the  fame,  with  the  dalh  of  the  pea 
cut  off  five  figures  on  the  right  hand  fide  of  the  pro- 
du&,  and  what  remains  on  the  left  fide  is  inches,  and 
the  five  figures  cut  off  decimal  parts  of  an  inch.” 
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‘n*;  The  following  is  A  Table  of  Curvature  of  the  Earth 
and  fhow9  the  quantity  below  the  apparent  level  at 
the  end  of  every  number  of  chains  to  ioo. 
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Levelling  is  either  Ample  or  compound.  The  for¬ 
mer  is  wheiv  the  level  points  are  determined  from  one 
ftation,  whether  the  level  be  fixed  at  one  of  the  points 
or  between  them.  Compound  levelling  is  nothing  more 
than  a  repetition  of  many  Ample  operations. 

An  example  of  fimple  levelling  is  given  Plate 
CCLXXI.  fig.  i.  where  A  B  are  the  Ration  points 
of  the  level;  C  D  the  two  points  afcertained.  Let 
the  height 

Feet.  Inches. 

From  A  to  C  be  -  600 

From  B  to  D  be  -  900 


The  difference  -  500 

fhows  that  B  is  three  fe  t  lower  than  A. 

If  the  ftation-points  of  the  level  are  above  the  line 
of  fight,  as  in  fig.  2.  and  the  diftance  from  A  to  C  be 
fix  feet,  and  from  B  to  D  nine  feet,  the  difference  will 
flill  be  three  feet  which  B  is  higher  than  A. 

As  an  example  of  compound  levelling,  fnppofe  it 
were  required  to  know  the  difference  of  height  be¬ 
tween  the  point  A  on  the  river  Zome,  and  N  on  the 
river  Belann,  fig.  3.  (As  our  author  could  find  no  fatif- 
faftory  examples  in  any  Englifh  author,  he  copied 
this  and  the  following  ones  from  M.  le  Febure).  In 
this  operation  flakes  fhould  be  driven  down  at  A  and 
,N,  exa6ily  level  with  the  furface  of  the  water ;  and 
thefe  flakes  fhould  be  fo  fixed,  that  they  may  not  be 
changed  until  the  whole  operation  be  finifhed :  a  plan 
of  the  ground  between  the  two  rivers  fhould  then  be 
made,  by  which  it  will  be  difeovered,  that  the  fhort- 
eft  way  between  the  rivers  is  by  the  dotted  line  AC, 
CH,  HN  ;  from  whence  alfo  the  number  of  Rations 
jBeceffary  to  be  taken  will  be  determined.  The  ope¬ 
rator  will  alfo  be  enabled  to  diftribute  them  properly 
according  to  the  nature  and  fituation  of  the  ground. 
In  the  figure  .  1 2.  Rations  are  marked.  Stakes  ought 
then  to  be  driven  in  at  the  limits  of*  each  Ration,  as  A, 
B,C,D,  &c.  They  ought  to  be  about  two  or  three 
inches  above  the  ground,  and  driven  1 8  inches  into  it. 
Stakes  fhould  alfo  be  driven  in  at  each  ftation  of  the 
inftrument,  as  I,  2,  3,  4,  &e. 
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The  operation  may  be  begun  in  the  following  man-  Levdflnjr. 
ner.  Let  the  firft  ftation  be  at  I ,  equally  diftant  from  »  " 1 
the  two  points  A  and  B,  which  themfelves  are  diftant 
1 6(1  yards.  Write  down  then  in  one  column  the  firft 
limit  A ;  in  another,  the  number  of  feet,  inches,  and 
tenths  ;  with  the  points  of  fight  indicated  on  the  ftation- 
ftaff  at  A,  viz.  7.  6.  o.  In  the  third  column,  the  fe- 
cond  limit  B ;  in  the  fourth,  the  height  indicated  at 
the  ftation-ftaff  B,  viz.  6.  O.  o.  Laftly,  in  the  fifth  co 
lumn,  the  diftanee  from  one  ftation-ftaff  to  the  other ; 
which  in  this  cafe  is  166  yards.  Remove  now  the  le- 
▼el  to  the  point  marked  2,  which  is  in  the  middle  be¬ 
tween  B  and  C,  the  two  places  where  the  ftation- 
ftaves  are  to  be  held  ;  obferving  that  B,  which  was  the 
fecond  limit  in  the  former  operation,  is  the  firft  in  this. 

Then  write  down  the  obferved  heights  as  before  ;  in 
the  firft  column  B  ;  in  the  fecond  4.  6.  o  ;  in  the  third 
C ;  in  the  fourth  5.  6.  2  ;  in  the  fifth  560,  the  di¬ 
ftance  between  B  and  C. 

It  being  impofiible,  on  account  of  the  inequality  of 
the  ground  at  .the  third  ftation,  to  place  the  inftrument 
in  the  middle  between  the  two  ftation-ftaves,  find  the 
inoft  convenient  point  as  at  3  ;  then  meafure  exaftly 
how  far  this  is  from  each  ftation-ftaff,  and  you  will 
find  that  from  3  to  C  is  160  yards;  from  3  to  D,  8a 
yards ;  and  the  remainder  of  the  operation  will  be  as 
m  the  preceding  ftation. 

In  the  fourth  operation,  we  mull  endeavour  to  com- 
penfate  for  any  error  which  might  have  happened  ia 
the  laft.  Mark  out,  therefore,  8o  yards  from  the  fta¬ 
tion-ftaff  D  to  the  point  4 ;  and  1 60  yards  from  4  to 
E  ;  and  this  muft  be  carefully  attended  to,  as  by  fuch 
compenfations  the  work  may  be  much  facilitated.  Pro¬ 
ceed  in  the  fame  manner  with  the  eight  remaining  fta- 
tions,  obferving  to  enter  every  thing  in  its  proper  co¬ 
lumn  ;  and  when  the  whole  is  finifhed,  add  the  fums  of 
each  column  together,  and  then  fubtraft  the  leffer  from 
tlie  greater ;  the  difference,  which  in  the  prefent  cafe  is 
5.  4.  8.  fhows  the  ground  at  N  to  be  thus  much  low¬ 
er  than  the  ground  at  A. 

To  obtain  a  feftion  of  this  level,  draw  the  dotted 
line  0  0,  fig.  4.  either  above  or  below  the  plan  ;  which 
may  be  taken  for  the  level  or  horizontal  line.  Let  fall 
then  perpendiculars  upon  this  line  from  all  the  ftation- 
points  and  places  where  the  ftation-ftaves  were  fixed. 
Beginning  now  at  A,  fet  off  7  feet  6  inches  upon  the 
line  fjom  A  to  a  :  for  the  height  of  the  level-point  de¬ 
termined  on  the  ftaff  at  this  place,  draw  a  line  through 
a  parallel  to  the  dotted  line  0  0,  which  will  cut  the  third 
perpendicular  at  b,  the  fecond  ftation-ftaff.  Set  off  from 
this  point  downwards  fix  feet  to  B,  which  fhows  tire  fe¬ 
cond  limit  of  the  firft  operation  ;  and  that  the  ground 
at  B  is  one  foot  fix  inches  higher  than  at  A  :  place 
your  inftrument  between  thefe  two  lines  at  the  height 
of  the  level  line,  and  trace  the  ground  according  to  its 
different  heights.  Now  fet  off,  on  the  fecond  ftation- 
ftaff  B,  four  feet  fix  inches  to  C,  the  height  deter¬ 
mined  by  the  level  at  the  fecond  ftation  ;  and  from  C 
draw  a  line  parallel  to  0  0,  which  will  cut  the  fifth  per¬ 
pendicular  at  d,  the  third  ftation-ftaff.  From  this  point 
fet  off  5  feet  6  inches  downwards  to  C,  which  will 
be  our  fecond  limit  with  refpeft  to  the  preceding  one 
and  the  third  with  refpeft  to  the  firft.  Then  draw 
your  inftrument  in  the  middle  between  B  and  C, 
and  delineate  the  ground  with  its  inequalities.  Pro¬ 
ceed 
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JLevellinjr.  ceed  in  the  fame  manner  from  flat! on  to  Hation,  till 
t— v~~  you  arrive  at  the  hit  N,  and  you  will  have  the  profile 
of  the  ground  over  which  the  level  was  taken. 

This  method  anfwers  very  well  where  only  a  gene¬ 
ral  profile  of  the  different  Hations  is  required  ;  but 
where  it  is  necelfary  to  have  an  exaft  detail  of  the 
ground  between  the  limits,  we  mull  then  go  to  work 
more  particularly.  Suppofe,'  therefore,  the  level  to 
have  been  taken  from  A  to  N  by  another  route,  but 
on  more  uniform  ground,  in  order  to  form  a  canal 
marked  O,  P,  Q.  R,  S,  T,  U,  X,  Y.  Draw  at  plea- 
fure  a  line  Z,  Y,  fig.  5.  to  reprefent  the  level,  and  re- 
1  gulate  the  rell ;  then  let  fall  on  this  line  pefpendicu- 

*  lars  to  reprefent  the  Haves  at  the  limits  of  each  llation, 

taking  care  that  they  be  fixed  accurately  at  their  re- 
fpeftive  difiaDces  from  each  other.  The  difference  be¬ 
tween  the  extreme  limits,  in  this  cafe,  ought  to  be  the 
fame  as  in  the  former,  vis 1.  5  feet  4  inches  Set  off 
this  meafure  upon  the  perpendicular  0  the  firlt  limit ;  and 
from  0,  prolonging  the  perpendicular,  mark  off  at  a 
the  height  determined  at  the  firlt  Hation-Haff ;  then 
do  the  fame  with  the  fecond  and  third,  and  fo  on  with 
the  following,  till  this  part  of  the  work  is  finilhed ; 
there  remains  then  only  to  delineate  in  detail  the  ground 
between  the  flation-flaves,  the  dillances  in  this  example 
being  affumed  larger  on  account  of  the  detail. 

To  obtain  the  feftion  of  the  ground  between  O  and 
P,  place  your  inllrument  at  one  of  the  limits,  as  P, 
fixing  it  fo  that  the  crofs  hairs  may  an fwer  to  the  point 
C ;  then  look  towards  the  firlt  limit  o,  raifing  or  de- 
preffing  the  vane  till  it  coincides  with  the  interfeftion 
of  the  crofs  hairs  ;  and  the  line  of  fight  from  one  point 
to  the  other  will  mark  the  level  or  horizontal  line. 

To  fet  off  the  height  of  the  brink  of  the  river  above 
the  firlt  limit,  drive  a  Hake  down  clofe  to  the  ground 
at  a;  and  place  your  llation-llaff  upon  it,  obferving where 
the  hairs  interfeft  the  vjfne,  which  will  be  at  4  feet  10 
inches ;  then,  laying  off  upon  the  line  oz  the  diltance 
from  the  firlt  to  the  lalt  Hake,  let  fall  from  thence  a 
perpendicular,  and  fet  off  thereon  4.  1  o.  o  to  a,  which 
gives  the  height  at  the  firlt  Itake  ;  or,  which  is  the 
fame,  the  height  from  the  edge  of  the  river  above  the 
furface  of  the  water,  as  is  evident  from  the  feftion. 
Dr—:  a  fecond  Itake  at  6,  in  a  line  between  the  limits ; 
place  the  llation-llaff  upon  this  Itake,  and  obferve  the 
height  4.  6.  interfered  by  the  crofs  hairs,  the  inltru- 
ment  Hill  remaining  in  the  fame  fituation.  Set  off  on 
the  level-line  the  diltance  from  the  firft  Itake  a  to  the 
fecond  b  ;  and  then  let  fall  a  perpendicular,  and  mark 
upon  it  4.*5  to  l,  which  gives  the  height  of  the  ground 
at  this  place. 

The  fmall  Follow  c  is  marked  out  by  driving  down 
a  third  Hake  even  with  the  ground,  in  the  middle  of  it 
at  c ;  but  the  ex  aft  diHance  of  the  fecond  Hake  b  from 
the  third  muH  be  marked  upon  the  level  line  :  then 
let  fall  a  perpendicular  from  c,  and  fet  off  upon  it 
6.  8.  o,  pointed  out  by  the  crofe  hairs  on  the  Half, 
which  determines  the  depth  of  the  hollow,  as  appears 
from  the  figure.  As  the  diffances  between  the  Hakes 
are  now  very  Ihort,  they  can  eafily  be  marked  by  the 
operator,  who  can  fettle  any  little  inequalities  by  a 
comparifon  with  thofe  already  afeertained.  Proceed 
thus  with  the  other  Hations  till  you  arrive  at  the  lad, 
and  you  will  always  obtain  an  accurate  feftion  of  yoor 
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work ;  by  which  it  is  eafy  to  form  a  juft  effimation  of  Levell 
the  land  to  be  dug  away,  in  order  to  form  the  canal,  '“""‘V 
by  adding  the  depth  to  be  given  to  it. 

Fig.  6.  gives  an  example  of  compound  levelling, 
where  the  fituation  is  fo  Heep  and  mountainous,  that  the 
Haves  cannot  be  placed  at  equal  diHances  from  the  in- 
flrument,  or  where  it  is  even  impoffible  to  make  a  re¬ 
ciprocal  levelling  from  one  Hation  to  the  other.  Thus 
fuppofe  the  point  K  to  be  the  bottom  of  a  bafon  where 
it  is  required  to  make  a  fountain,  the  refervoir  being 
at  A  ;  fo  that,  in  order  to  know  the  height  to  which 
the  jet  d’eau  will  rife,  it  is  neceffary  to  know  how  high 
the  point  A  is  above  K. 

In  great  heights  fueh  as  this,  it  will  be  neceffary  ta 
proceed  by  fmall  defeents,  as  from  A  to  D.  The  inflru- 
ment  muH  be  adjuffed  with  all  poffible  care ;  and  it 
will  even  be  proper,  in  fome  part  of  the  work,  to  life 
a  fmaller  inllrument.  The  following  is  a  table  of  the 
different  operations  ufed  in  making  this  level,  it  having 
been  taken  from  M.  le  Febure’s  praftice. 


! 

feci. 

in.ya.rd>. 

A 

21 

6C 

O 

9;  9° 

C 

4 

3 

D 

O 

3  4° 

D 

3 

9 

E 

16 

3  350 

E 

5 

0 

F 

*7 

9  25° 

F 

10 

6 

G 

5 

0  375 

G 

5 

0 

H 

*9 

Oi  300 

H 

5 

0 

K 

47 

31000 
_ 1 _ 

95 

0 

106 

92405 

In  this  cafe  only  two  levellings  are  made  between 
A  and  D,  though  more  would  have  been  neceffary ; 
but  they  'are  omitted  to  avoid  confufion.  In  the 
fourth  Hation  the  height  found  was  16  feet  8  inches ; 
but  on  account  of  the  great  length,  it  was  re.quifite  to 
reduce  the  apparent  level  to  the  true  one,  which  is  al¬ 
ways  neceffary  where  the  length  isconfidei  able.  At  the 
lalt  limit  we  get  the  height  from  N  to  0  ;  then  from  0  to 
I ;  from  I  to  K,  fig.  7.  &c. ;  all  which  added  together, 
and  then  corrected  for  the  curvature,  gives  47  feet  3 
inches.  Now,  by  adding  each  column  together,  and 
fubtrafting  one  from  the  other,  we  have  51  feet  9 
inches  for  the  height  which  the  point  A  is  above  tliff 
bottom  of  the  bafon,  and  which  will  caufe  the  jet 
d’eau  to  rife  about  45  feet.  The  general  feftion  of 
tliis  operation  is  fliown  at  fig.  7,  8.  but  an  exaft  profile 
of  the  mountain  is  more  difficult,  as  requiring  many 
operations ;  though  fome  of  thefe  might  be  obtained 
by  meafuring  from  the  level  line  without  moving  the 
inllrument. 

The  laff  example  given  by  our  author  is  likewife 
from  M.  le  Febure,  and  includes  a  length  of  near  five' 
German  miles  {25  of  ours)  in  a  Hraight  line,  and  9  or 
10  (45  or  50  Engli/h)  including  the  turnings  and 
windings.  In  this  the  declivity  of  the  river  llaynoce 
was  meafured  from  Lignebruk  to  Villebourg.  The 
firil  operation  was  to  drive  Hakes  at  feveral  parts  of 
the  river  even  with  the  water’s  edge ;  the  firH  of 
which  a  little  above  the  mills  of  Lignebruk  fhowed 
the  upper  water-mark,  and  another  fhowed  the  lower 
water-mark  at  the  feme  mills.  Two  Hakes  above  and 
below  the  mills  of  Mazurance,  foftiewhat  more  than 
hjdf  way  between  Lignebruk  and  Villebourg,  pointed 
B  2  out 
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Levelling  out  the  difference  between  high  and  low  water  there, 

I  ever  an<^  f°rrTied  likewife  the  third  and  fourth  limits  of  the 
.  operation  ;  while  the  ftakes  above  and  below  the.  mills 

of  Villebourg  pointed  out  the  difference  between  high 
and  low  water,  and  likewife  formed  the  la  it  limits  of  the 
operation. 

Thefe  marks  were  all  made  at  the  edge  of  the  wa¬ 
ter,  exactly  even  with  its  furface,  and  all  made  at  the 
different  parts  of  the  river  nearly  at  the  fame  inftant 
of  time.  “  The  principal  limits  of  the  levelling  (lays 
Mr  Adams)  being  now  determined  and  fixed,  it  only 
remains  to  find  the  level  between  the  limits,  according 
to  the  methods  already  pointed  out,  uling  every  ad¬ 
vantage  that  may  contribute  to  the  fuccefs  of  the  work, 
and  at  the  fame  time  avoiding  all  obilacles  and  diffi¬ 
culties  that  may  retard  or  injure  the  operations.  The 
fir  ft  rule  is  always  to  take  the  Ihorteft  poffibie  way 
from  one  limit  to  another,  though  this  rule  ought  not  to 
fee  followed  if  there  are  confiderable  obftacles  in  the 
way,  as  hills,  woods,  marflly  ground,  or  if,  by  going 
afide,  any  advantage  can  be  obtained.”  In  the  pre- 
fent  cafe  it  was  found  neceffary  to  deviate  very  confi- 
derably  from  the  general  rule,  in  order  to  take  in  fe- 
veral  ponds,  the  furfaces  of  which  might  all  be  taken 
for  a  perfect  level ;  and  thu6  levels,  were  frequently  ta¬ 
ken  acrofs  the  country  for  a  confiderable  way.  The 
difference  of  height  between  the  mills  of  Lignebruk 
and  Villebourg  was  at  laft  found  to  be  about  19  feet, 
indicating  a  defeent  of  not  quite  a  foot  in  a  mile. 

LnrELUKG-Staves ,  inftruments  ufed  in  levelling, 
ferving  to  carry  the  marks  to  be  obferved,  and  at  the 
fame  time  to  meafure  the  heights  of  thofe  marks  from 
the  ground.  They  ufually  confift  of  two  mahogany 
ftaves  ten  feet  long,  in  two  parts,  that  Hide  upon 
Plate  one  another  to  about  5  '-5  feet,  for  the  more  por- 
COLXX.  table  carriage.  They  are  divided  into  1000  equal  parts, 
*8*  *4*  and  numbered  at  every  tenth  divifion  by  10,  20,  30, 
&c.  to  1000  ;  and  on  one  fide  the  feet  and  inches  are 
alfo  fometimes  marked. 

A  vane  A  Aides  up  and  down  upon  each  fet  of  thefe 
ftaves,  which  by  brafs  fprings  will  ftand  at  any  part. 
Thefe  vanes  are  about  10  inches  long  and  4  inches 
broad ;  the  breadth  is  firft  divided  into  three  equal 
parts,  the  two  extremes  painted  white,  the  middle 
fpace  divided  again  into  three  equal  parts,  which  are 
lefs ;  the  middle  one  of  them  is  alfo  painted  white,  and 
the  two  other  parts  black ;  and  thus  they  are  fuited 
to  all  the  common  diftances.  Thefe  vanes  have  each 
a  brafs  wire  acrofs  a  fmall  fquare  hole  in  the  centre, 
which  ferve  to  point  out  the  height  correftly,  by  co¬ 
inciding  with  the  horizontal  wire  of  the  telefcope  of 
the  level. 

ELEVEN,  a  river  of  Lenox  or  Dunbartonlhire  in 
Scotland.  See  Lenox. 

LEVER,  in  mechanics,  is  a  bar  of  iron  or  wood, 
one  part  of  which  being  fupported  by  a  prop,  all  other 
parts  turn  upon  that  prop  as  their  centre  of  motion. 
This  inftrument  is  of  two  kinds.  Firft,  the  common 
fort,  where  the  weight  We  defire  to  raife,  refts  at  one 
end  of  it,  our  ftrength  is  applied  at  the  other  end,  and 
the  prop  is  between  both.  When  we  ftir  up  the  fire 
with  a  poker,  wc  make  ufe  of  this  lever ;  the  pocker  is 
the  lever,  it  refts  upon  one  of  the  bars  of  the  grate  as 
a  prop,  the  incumbent  fire  is  the  weight  to  be  over¬ 
come,  and  the  other  end  held  in  the  hand  is  the  ftrength 


or  power.  In  this  as  in  all  the  reft,  we  have  only  to  Leveret, 
increafe  the  diftance  between  the  ftrength  and  prop  Levigation. 
to  give-  the  man  that  works  the  inftrument  greater 
power. 

Tjie  lever  of  the  fecond  kind,  has  the  prop  at  one 
end,  the  ftrength  is  applied  to  the  other,  and  the  weight 
to  be  raifed  refts  between  them.  Thus  in  raifing  the 
water-plug  in  the  ftreets,  the  workman  puts  his  iron 
lever  •  through  the  hole  of  the  plug  till  he  reaches  the 
ground  on  the  other  fide,  and,  making  that  his  prop, 
lifts  the  plug  with  his  ftrength  at  the  other  end  of  the 
lever.  In  this  lever  alfo,  the  greater  the  diftance  of 
the  prop  from  the  ftrength,  the  greater  is  the  work¬ 
man’s  power. 

Thefe  inftruments,  as  we  fee,  affift  the  ftrength ;  but 
fometimes  a  workman  is  obliged  to  aft  at  a  difadvan 
tage,  in  raifing  either  a  piece  of  timber  or  a  ladder 
upon  one  end.  We  cannot,  with  grammatical  proprie¬ 
ty,  call  this  a  lever,  fincefuch  a  piece  of  timber  in  faft 
in  no  way  contributes  to  raife  the  weight.  In  this  cafe, 
the  man,  who  is  the  ftrength  or  power,  is  in  the  middle, 
the  part  of  the  beam  already  raifed  is  the  weight,  the 
part  yet  at  the  ground  is  the  prop  on  which  the  beam 
turns  or  refts.  Here  the  man’s  ftrength  will  be  dimi- 
nifhed,  in  proportion  to  the  weight,  it  fuftains.  The 
weight  will  be  greater  the  farther  it  is  from  the  prop, 
therefore  the  man  will  bear  the  greater  weight  the 
nearer  he  is  to  the  prop.  See  Mechanics. 

LEVERET,  among  fportfmcn,  denotes  a  hare  in 
the  firft  year  of  her  age. 

LEVIGATION,  in  pharmacy  and  chemiftry,  the 
reducing  hard  and  ponderous  bodies  to  an  impalpable 
powder,  by  grinding  them  on  a  porphyry,  or  in  a  mill. 

See  Chemistry,  n°  599. 

A  new  method  of  reducing  powders  to  a  great  de¬ 
gree  of  finenefs  has  lately  been  invented  by  means  of  a 
fanner.  This  has  the  advantage  over  the  other  me¬ 
thods,  in  being  much  more  expeditious,  and  attended 
with  lefs  trouble  and  expence ;  the  degree  of  finenefs 
to  which  they  are  reducible  being  thus  alfo  in  a  man¬ 
ner  unlimited.  The  conftruftion  of  the  fanner  em¬ 
ployed  for  this  purpofe  is  different  from  that  employ¬ 
ed  for  winnowing  corn  ;  the  blaft  not  being  collefted 
into  a  fmall  compafs  as  in  the  latter,  but  diffnfed  over 
a  confiderable  fpace,  left  a  violent  blaft  fhould  hurry 
off  both  coarfe  and  fine  together.  For  this  purpofe, 
the  leaves  of  the  fanner  are  made  as  long  in  the  direc¬ 
tion  parallel  to  the  axis  as  can  be  done  conveniently. 

In  the  other  direftion  projefting  from  it,  they  differ 
not  from  the  ordinary  length,  nor  do  they  in  the  ge¬ 
neral  fituation  with  refpeft  to  each  other.  Before  the 
leaves  is  a  wooden  partition  reaching  half  way  up,  to 
prevent  the  grofs  powder  from  falling  in  among  the 
leaves,  which  reaches  about  half  way  from  bottom  to 
top ;  and  about  two  feet  or  lefs  from  this,  according 
to  the  fize  of  the  fanner,  is  anothe"  partition  in  a  flo- 
ping  direftion,  reaching  from  the  bottom  of  the  box 
to  near  the  top.  The  whole  is  inclofed  in  a  large  box 
fix  or  feven  feet  long,  having  in  the  end  fartheft  off 
from  the  leaves  a  flit  equal  to  the  fpace  left  betwixt 
the  top  of  the  box  and  the  Hoping  partition  already 
mentioned.  On  the  top  of  this  is  another  box,  ex¬ 
tending  from  the  farthermoft  end  of  the  former  to  the 
hopper  which  holds  the  coarfe  powder,  with  a  hole  la¬ 
the  end  neareft  to  the  fanner  j  and  upon  this  another 
1  box,. 
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Levigatior.box,  &c.  as  long  as  it  is  found  that  the  air  carries  off 
*— V'"*  with  it  any  quantity  of  powder.  This  will  be  beft  under- 
ftood  from  the  following  defcription  of  the  figure. 
f  Plate  A  reprefents  the  fanner  itfelf,  having  a  hole  in  the 
CCLXXI.  cafe  £or  the  admiffion  of  the  air,  as  ufual. 

B,  The  firil  wooden  divifion,  to  prevent  the  return 
of  the  powder  upon  the  leaves  of  the  fanner. 

C,  The  fecond  divifion,  reaching  not  quite  to  the 
top  of  the  box.  Its  ufe  is  to  diredt  the  current  of  air 
produced  by  the  fanner  obliquely  upwards:  thus  it 
{trikes  the  powder,  falling  down  from  the  hopper,  in 
the  fame  oblique  direction,  and  carries  off  the  line 
parts,  firil  through  the  aperture  a ;  after  which  fome  of 
them  are  lodged  in  the  box  D  ;  the  ftill  finer  particles 
are  carried  through'  the  aperture  b  into  the  fecond 
box  E,  where  part  of  them  are  lodged:  they  nextpafs 
through  the  aperture  c  into  the  box  F,  and  through 
d  into  the  box  G ;  the  powder  becoming'  full  finer  and 
in  fmaller  quantity  as  it  afcends  into  the  higher  boxes, 
until  at  laft  the  wafte  becomes  fo  trifling,  that  the  air 
may  be  allowed  to  pafs  off  entirely  through  the  aper¬ 
ture  b  in  the  fourth  or  fome  other  box,  as  is  found 
moft  convenient. 

Thus  it  is  evident  we  may  obtain  powders  of  every 
degree  of  finenefs,  and  fucli  as  neither  fieve  nor  levi¬ 
gating  mill  could  equal.  Wafhing  over  with  water 
may  indeed  produce  powders  equally  fine ;  but  the 
length  of  time  requifite  for  fettling,  and  the  trouble  of 
drying  them  again,  muft  decidedly  give  the  preference 
to  the  fanner;  efpecially  when  we  confider,  that  there 
is  not  any  occafion  for  taking  out  the  powder  in  fmall 
quantities,  as  is  the  cafe  in  fifting,  wafhing,  or  leviga¬ 
ting  ;  but  it  may  be  allowed  to  remain  till  as  much  is 
collected  in  the  boxes  as  we  defire. 

The  principal  difficulty  in  the  conftrudtion  of  this 
fanner  is  the  letting  down  the  powder  in  a  proper  man¬ 
ner,  fo  that  the  ft  re  am  of  air,  which  ought  not  to  be 
very  llrong,  may  freely  pafs  through  it.  For  this 
purpofe,  the'hopper  muft  not  let  it  fall  in  a  large  body,' 
as  in  winnowing  of  corn,  but  in  a  long  and  thin  fheet, 
which  can  eafily  be  pervaded.  The  beft  method  feems 
to  be  to  make  the  hopper  extend  the  whole  breadth  of 
the  box,  having  a  narrow  flit  at  bottom.  Clofe  on 
the  under  part  of  this  flit,  a  fluted  roller  ought  to  turn, 
which  fhutting  up  the  aperture  exactly,  cannot  allow 
any  powder  to  pafs  but  what  does  fo  in  confequenee 
of  the  hollow  flutes  of  the  roller  ;  for  a  fmooth  round 
one  would  allow  nothing  to  pafs.  It  would  be  pro¬ 
per  alfo  that  the  flutes  be  but  fmall,  that  a  thin  and 
nearly  continued  ftream  of  powder  be  always  defeend- 
ing ;  for  this  will  contribute  greatly  to  the  finenefs  of 
the  produce:  and  on  this  account  the  powder  ought, 
before  it  is  put  into  the  hopper,  to  be  patted  through 
a  lawn  fieve.  In  the  figure,  e  reprefents  the  hopper, 
and  f  the  fluted  roller.  Motion  is  eafily  communica¬ 
ted  to  the  latter  by  means  of  a  wheel  fattened  on  the 
axis  of  the  fanner. 

The  coarfe  powder  is  kept  back  by  the  partition  C, 
and  defeends  through  a  flit  i  in  the  bottom  of  the  low- 
ermoft  box,  into  a  receptacle  k,  which  may  be  removed 
occafionally.  All  the  joints  and  feams  of  the  machine 
muft  be  very  clofe,  for  the  fine  powder  is  very  pene¬ 
trating  ;  for  this  reafon  alfo  the  hopper  ought  to  have 
a  lid-, 
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LEWDNESS.  See  Fornication. — Lewdnefsis  Levite 
puniftiable  by  our  law  by  fine,  imprifonment,  &c.  And  _  IJ. 
Mich.  15  Car.  II.  a  perfon  was  indidled  for  open  lewd-  e'^  en‘, 
nefs,  in  (howing  his  naked  body  in  a  balcony,  and 
other  mifdemeanors ;  and  was  fined  2000  marks,  im- 
prifoned  for  a  week,  and  bound  to  his  good  behaviour 
for  three  years.  1  Sid.  168.  In  times  pall,  when  any 
man  granted  a  leafe  of  his  houfe,  it  was  ufual  to  iiifert 
an  exprefs  covenant,  that  the  tenant  fhould  not  en¬ 
tertain  any  lewd  women,  See. 

LEVITE,  in  a  general  fenfe,  means  all  the  defeen- 
dants  of  Levi,  among  whom  were  the  Jewifti  priefts 
themfelves,  who,  being  defeended  from  Aaron,  were 
likewife  of  the  race  of  Levi.  In  a  more  particular 
fenfe,  Levite  is  ufed  for  an  order  of  officers  in  that 
church,  who  were  employed  in  performing  the  manual 
fervice  of  the  temple.  They  were  obedient  to  the 
priefts  in  their  miniftration,  and  brought  them  wood, 
water,  and  other  neceffaries  for  the  facrifice.— -They 
fung  and  played  upon  inflruments  in  the  temple  and 
in  other  places.  They  applied  themfelves  to  the  ftudy 
of  the  law,  and  were  the  ordinary  judges  of  the  coun¬ 
try,  but  always  fubordinate  to  the  priefts.  Their  fub- 
fiftence  was  the  tythes  of  corn,  fruit,  and  cattle, 
throughout  Ifrael :  but  the  priefts  were  intitled  to  a 
tenth  of  their  tythes,  by  way  of  firft-fruits  to  the  Lord. 

Eight  and  forty  cities  were  affigned  for  the  refidence 
of/the  Levites,  of  which  the  priefts  claimed  thirteen, 
fix  whereof  were  chofen  for  cities  of  refuge.  They 
were  confecrated,  before  they  entered  upon  tlieir  mi- 
niftry,  by  fliaving  their  flefti,  wattling  their  cloaths,  and 
fpnnkling  with  the  water  of  expiation.  Impofition  of 
hands  was  ufed  in  confecration,  and  two  bullocks  were 
offered  at  the  door  of  the  tabernacle.  They  waited 
weekly,  and  by  turns,  in  the  temple,  beginning  their 
attendance  on  one  fabbath  and  ending  the  next :  Du¬ 
ring  this  time  they  were  maintained  out  of  the  offer¬ 
ings,  &c.  In  the  time  «f  Solomon,  the  number  of 
Levites,  from  the  age  of  20  and  capable  of  ferving, 
was  38,000. 

LEVITICUS,  a  canonical  book  of  the  Old  Tefta- 
ment,  fo  called  from  its  containing  the  laws  and  regu¬ 
lations  relating  to  the  priefts,  Levites,  and  facrifices. 

LEVITY,  in  phyfiologv,  the  privation  or  want  of 
weight  in  any  body  when  compared  with  another  that 
is  heavier  than  it ;  in  which  fenfe  it  Hands  oppofed  to 
gravity. 

LEUK,  a  town  of  Switzerland,  almoft  in  the  middle' 
of  the  Valais;  remarkable  for  its  natural  ftrength,  for 
the  affembly  of  the  ftates  that  often  meet  there,  and 
for  its  baths,  wliofe  water  is  fo  hot  that  they  will  boif 
eggs. 

LEUNCLAVIUS  (Joannes),  a  learned  German, 
was  defeended  from  a  noble  family,  and  born  at  Amel- 
brun  in  Weftphalia,  1533.  He  travelled  through  al¬ 
moft  all  the  countries  in  Europe.  While  he  was  in 
Turkey,  he  collected  very  good  materials  for  an  “  Hi- 
ftory  of  the  Ottoman  Empire;”  which  he  publittied, 
and  alfo  feveral  other  pieces  concerning  it,  in  La¬ 
tin.  He  gave  Latin  tranflations^alfo  of  Xenophon, 

Zofimus,  &c.  To  a  knowledge  of  the  learned  lan¬ 
guages  he  added  that  of  the  civil  law.  He  died  at 
Vienna  in  1593,  aged  60. 

LEUSDEN  (John),  a  celebrated  philologer,  born 
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Lelrtkirk  in  1.624.  tie  fludi'ed  the  leamed  languages  and  ma¬ 
ll  thematicS  at  Utrecht ;  and  then  went  to  Amfterdam, 
r  CWC8‘  ,  to  converfe  with  the  rabbis,  and  perfect  himfelf  in  the 
Hebrew  tongue.  After  which  he  was  profeffor  of 
Hebrew  at  Utrecht,  where  he  acquired  a  great  repu¬ 
tation,  and  died  in  1699.  He  wrote  many  valuable 
works  ;  the  principal  of  which  are,  1  ✓  Qnomajlicum  Sa¬ 
crum ,  8vo.  2.  Glavis  Hebralca  &  Philologica  Veteris 
7‘eflamenti,  4to.  3.  Novi  Teftamenti  Clavis  Graca,  cum 
Annotationibus  Phiiologicis ,  8vo.  4.  Compendium  Bibli- 
eum  Veteris  Tejlamcnti,  8vo.  5.  Compendium  Gracum 
Novi  Te/i ament i ;  the  belt  edition  of  which  is  that  of 
London,  in  1668,  i2mo.  6.  Phihlogus  Hebraus,  4to. 
7.  Phihlogus  Hebraa  mixtus,  4to.  8.  Philologus  Hebrxo- 
Gracus,  4to.  9.  Notes  on  Jonas,  Joel,  Hofea,  See. 
He  alfo  gave  correct  editions  of  feveral  learned  works. 

LEUTKIRK,_  a  free  and  imperial  town  of  Ger¬ 
many,  in  Suabia,  and  in  Algow,  feated  on  a  rivulet 
that  falls  into  the  I  liar,  in  E.  Long  10.  10.  N.  Lat. 
47-  S3- 

LEUTMERITZ,  a  town  of  Bohemia,  capital  of  a 
circle  of  the  fame  name,  with  a  bifhop’s  fee,  feated  on 
the  river  Elbe,  in  E.  Long.  14.  25.  N.  Lat.  50.  34. 

LEWARDEN,  a  handfome,  rich,  and  ftrong  town 
of  the  United  Provinces,  capital  of  Oftergow,  Wefter- 
gow,  Sevenwolden,  and  Weil  Friefland.  It  was  the 
ufual  place  of  refidence  of  the  Stadtholder ;  and  in 
buildings,  as  well  public  as  private,  is  veiy  magnifi¬ 
cent.  It  has  feveral  canals  running  through  the  ftreets, 
which  are  of  great  fervice  to  their  trade,  efpecially  as 
they  are  continued  to  the  fea  and  to  the  moft  confider- 
able  towns  of  the,  province.  E.  Long.  5.  42.  N.  Lat. 
53.  12. 

LEEUWENHOEK  (Anthony  de),  a  celebrated 
Dutch  phyfieian  and  naturalift,  was  born  at  Delft  in 
1632,  of  an  ancient  family  of  that  city  ;  and  acquired 
a  very  great  reputation  throughout  all  Europe,  by  his 
experiments  and  difeoveries.  He  particularly  excel¬ 
led  in  making  glaffes  for  microfcopes  and  fpeftacles, 
and  died  in  1723.  His  letters  to  the  royal  fociety  of 
London,  of  which  he  was  a  member,  were  printed  at 
Leyden,  in  1722,  in  4to. 

LEVY,  in  law,  fignifies  to  gather  or  colle&j  as  to 
levy  money,  and  to  levy  a  fine  of  lands  in  the  palling 
a  fine. 

LEWENTZ,  a  town  of  Upper  Hungary,  in  the 
county  of  Gran,  and  on  the  river  of  the  fame  name, 
where  the  Turks  were  defeated  in  1644.  E*  Long.  18. 
19.  N.  Lat.  48.  15. 

LEWES,  a  large  well-built  town  of  Suffex  in  Eng¬ 
land,  feated  on  an  eminence  on  the  banks  of  the  river 
Oufe,  50  miles  from  London.  It  is  famous  for  a 
bloody  battle  near  it,  wherein  King  Hemy  III.  was 
defeated  and  taken  prifbner  by  the  barons ;  and  is  fo 
ancient,  that  we  read  the  Saxon  king  Athelftan  ap¬ 
pointed  two  mint-houfes  here,  and  that  in  the  reign  of 
Edward  the  Confeffcr  it  had  127  burgeffes.  It  is  a 
borough  by  prefeription,  by  the  ftyle  of  conftables 
and  inhabitants.  The  conllables  are  chofen  yearly. 
It  has  handfome  ftreets  and  two  fuburbs,  with  fix  pa- 
rifh  churches.  It  carries  on  a  good  trade ;  and  the 
river  Oufe  runs  through  it,  which  brings  goods  in 
boats  and  barges  from  a  port  8  Stiles  off.  On  this  ri¬ 
ver  are  feveral  iron-works,  where  cannon  are  call  for 
»r,e;  chant-Ships,  befides  other  ufeful  works.  A  charity- 


fchool  was  opened  here  in  1711,  where  20  boys  are 
taught,  clothed,  and  maintained,  at  the  expence  of  a 
private  gentleman,  by  whom  they  were  alfo  furnilhed 
with  books ;  and  8  boys  more  are  taught  here  at  the 
expenee  of  other  gentlemen.  Here  are  horfe-races 
almoft  every  fummer  for  the  king’s  plate  of  L.  1 00. 
The  roads  here  are  deep  and  dirty  ;  but  then  it  is  the 
richeft  foil  in  this  part  of  England.  The  market  here 
is  on  Saturday ;  and  the  fairs  May  6.  Whitfun-T uef- 
day,  and  Odlober  2.  The  timber  of  this  part  of  the 
county  is  prodigioufiy  large.  The  trees  are  fome- 
times  drawn  to  Maidftone  and  other  places  on  the 
Medway,  on  a  fort  of  carriage  called  a  iug,  drawn  by 
22  oxen  a  little  way,  and  then  left  there  for  other 
tugs  to  carry  it  on  ;  fo  that  a  tree  is  fometiines  two 
or  three  years  drawing  to  Chatham ;  becaufe,  after 
the  rain  is  once  fet  in,  it  ftirs  no  more  that  year,  and 
fometiines  a  whole  fummer  is  not  dry  enough  to  make 
the  roads  paffable.  It  is  cheap  living  here  ;  and  the 
town  not  being  under  the  direction  of  a  corporation, 
but  governed  by  gentlemen,  it  is  reckoned  an  excellent 
retreat  for  half-pay  officers,  who  cannot  fo  well  confine 
themfelves  to  the  rules  of  a  corporation.  It  fends  two 
members  to  parliament. 

LEWIS,  one  of  the  largeft  of  the  Hebrides  or  we- 
ftern  iflands  of  Scotland,  extending  about  60  miles  in 
length  from  north  to  fouth,  and  from  13  to  14  in 
breadth,  confifting  of  a  great  number  of  ifies  and  rocks*, 
and  parted  by  the  fea  into  two  divifions,  Called  Lewis 
and  Harries ,  the  former  lying  to  the  weftward  of  the 
other.  Lewis  belongs  to  the  fhire  of  Rofs  ;  is  divided 
by  feveral  channels,  diftinguiihed  by  feveral  names, 
and  portioned  out  among  different  proprietors  blit 
the  Lewis ,  ftridtly  fo  called,  ftretches  about  36  miles 
in  length,  from  the  north  point  of  Bowling-head  to 
the  fouthern  extremity  of  Huffmefs  in  Harries.  The 
air  is  temperately  cold,  moift,  and  healthy  ;  great  part 
of  the  low  ground  is  flooded  with  lakes ;  the  reft  is  a- 
rable  in  many  places,  and  has  been  counted  fruitful’  in 
oats,  barley,  rye,  flax,  and  hemp.  The  foil  in  thefe 
parts  is  a  light  fand,  which  the  inhabitants  manure 
with  foot  and  fea-ware ;  but  great  part  of  the  ifiand 
is  covered  with  heath.  The  labouring  people  dig  tire 
land  with  fpades,  and  break  the  clods  with  finall  har¬ 
rows,  the  foremoft  teeth  of  which  are  made  of  wood, 
and  the  remainder  of  rcugh  heath,  which  fmooths  what 
the  others  have  broken  5  and  this  harrow  is  drawn  by 
one  man,  having  a  ftrong  trace  of  horfe-hair  acrofs  his 
breaft.  Of  their  corn  they  not  only  make  malt  for 
ale,  but  likewife  a  ftrong  fpirit  called  tnjlareg ,  which 
is  the  whifky,  or  ufquebaugli,  three  times  diftilled. 
Lewis  abounds  with  convenient  bays  and  harbours, 
in  which  are  caught,  in  great  plenty,  cod,  ling,  and 
herring :  here  are  likewife  whales  of  different  fixes, 
which  the  natives  drive  into  the  bays,  and  kill  with 
harpoons.  Thefe  bays  afford  great  plenty  of  ftitll-fifti, 
fuch  as  clams,  pyfters,  cockles,  mufcles,  lympits,  wclks, 
and  filch  a  prodigious  quantity  of  fpout-fifh  is  fome- 
times  caft  tip  from  the  fand  off  Loch-tua,  that  they  in- 
fedt  the  air,  and  render  it  unhealthy  to  the  neighbour¬ 
ing  inhabitants,  who  are  not  able  to  confume  them, 
either  by  eating,  or  ufing  them  as  manure  for  the 
ground.  Some  of  thefe  lochs  and  bays  likewife  pro¬ 
duce  fmall  coral  and  coralline.  The  frefh-water  lakes 
are  well  ftored  with  trout  and  eels,  and  the  rivers 

yield 


LEW  [  1 5  }  LEW 


Lewi*,  yield  plenty  of  falmon.  Along  the  eoaft  are  found  a 
■— v —  great  number  of  caves,  which  ferve  as  Ihelter  for  the 
feals  and  otters,  which  are  alfo  eaten  as  dainties  by  the 
inhabitants  ;  and  vaft  numbers  of  fea-fowl  build  upon 
the  rocks  and  promontories. 

The  land-animals  reared  in  this  ifland,  are  cows, 
horfes,  fheep,  goats,  hogs,  and  deer ;  all  thefe  are  of 
a  diminutive  fize.  The  beef,  mutton,  and  pork,  are 
Juicy  and  delicious ;  the  horfes  are  active  and  hardy  : 
the  deer,  which  are  of  the  red  kind,  confine  themfelvcs 
to  the  chace  of  Ofervaul,  about  15  miles  in  compals, 
which  affords  tolerable  pafturage  ;  but  in  the  winter, 
when  the  ground  is  covered  with  froft  and  fnow,  thefe 
animals  are  forced  to  feed  on  fea-ware,  and  endure  all 
the  rigour  of  the  feafon,  without  any  fhelter  from 
wood  or  copfe,  for  there  is  not  a  tree  to  be  feen  ;  ne- 
verthelefs,  the  roots  of  very  large  trees,  which  have 
been  cut  by  the  ax,  are  found  in  different  places. 
There  is  likewife  a  fmall  grove  of  birch  and  hazle  on 
the  foutli-weft  fide  of  Loch-Stornaway. 

The  inhabitants  of  Lewis  are  well-proportioned,  tall, 
fair,  fanguine,  ftrong,  and  healthy.  They  are  in  gene¬ 
ral  fober,  circumfpedl,  and  hofpitable  ;  dexterous  in 
fhooting,  fwimming,  and  leaping  ;  bold  and  fleilful  mari¬ 
ners  ;  and  fo  temperate,  that  they  will  tug  at  the  oar 
all  day,  without  any  other  provifion  than  bread  and 
water,  with  a  fnufh  of  tobacco. 

Along  this  coaft  we  fee  feveral  natural  mounts  or 
forts,  called  Dun ;  fuch  as  Dun-rowly,  Dun-coradel, 
and  Dun-eiften.  There  are  alfo  the  remain^  of  fome 
old  caftles,  and  other  monument*  of  antiquity.  At 
Stornaway  village  we  fee  the  ruins  of  a  fortrefs  deftrey- 
ed  by  the  Englilh  garrifon  fent  thither  by  Oliver  Crom¬ 
well.  To  the  northward  of  Brago  there  is  a  round 
tower  built  of  large  ftones,  three  ftories  high,  taper¬ 
ing  towards  the  top,  with  a  double  wall,  and  a  circu¬ 
lar  ftaircafe  between,  by  which  one  may  go  -quite 
round  the  building.,  On  the  heaths  and  fummits  of 
bills  there  are  feveral  cairns  or  heaps  of  ftones,  which 
ferved  either  for  graves  or  beacons.  In  the  parilh  of 
Barvas  we  fee  a  Angle  ftone  called  the  thns/hel,  Hand¬ 
ing  upright,  above  20  feet  high,  and  almoft  as  much 
in  breadth.  Three  ftones,  about  12  feet  high  each, 
are  feen  ftanding  on  the  north  fide  of  Loch-carlvay ; 
and  many  others  ftanding  Angle  at  great  diftances, 
and  in  remote  parts  of  the  ifland.  But  the  moft  re¬ 
markable  monument  of  this  kind  appears  by  the  village 
-of  Claffernifs.  Here  we  find  39  pyramidal  ftones  ftand¬ 
ing  upright,  about  fix  or  feven  feet  high  from  the  fur- 
face,  eaeh  about  two  feet  in  breadth.  They  are  pla¬ 
ted  in  form  of  an  avenue,  eight  feet  wide ;  the  di- 
ftance  between  every  ftone  amounting  to  fix  feet,  and 
a  fingle  piece  Hands  at  the  entrance.  This  avenue 
leads  to  a  circle  of  12  ftones  of  the  fame  dimenfions, 
with  one  in  the  centre  13  feet  in  length,  and  fhaped 
like  a  rudder :  on  the  eaft,  fouth,  and  weft  fides  of 
■this  circle,  are  four  ftones,  fuch  as  thofe  that  compofe 
this  round  and  avenue,  forming  three  lines,  or  as  it 
were  rays  from  the  body  of  the  circle.  This  is  fup- 
pofed  to  have  been  a  Druid  temple  ;  and  tradition  re¬ 
ports,  that  the  chief  Druid  ftood  by  the  large  ftone  in 
the  centre,  and  harangued  the  audience.  At  the  di- 
ftance  of  a  quarter  of  a  mile  there  is  another  circle  of 
the  fame  nature ;  but  without  the  range  and  avenue 


In  all  probability,  thefe,  as  well  as  the  monuments  we  Lewi*, 
have  deferibed  in  our  account  of  the  Orkneys,  and 
Stone-henge  on  Salifbury-plain,  were  places  of  wor- 
fhip  erefted  by  the  Druids  in  time  of  Pagan  fuperfti- 
tion.  The  chief  town  in  Lewis  is  called  Stor¬ 
naway. 

There  is  a  confiderable  number  of  inferior  adjacent 
ifles  and  rocks,  fome  of  which  hardly  deferve  to  be  ' 

mentioned ;  fuch  as  the  fmall  ifland  Garvc  at  the 
mouth  of  Loch  Carlvay,  Berinfay,  Fladda,  Bemera 
Minor,  and  Bernera  Major,  Kialify,  Cavay,  Carvay, 

Grenim,  Pabay,  Shirem,  Vexay,  Wuya  the  Larger 
and  Leffcr,  and  the  Flannan  iflands,  w  hich  the  feamen 
denominate  the  northern  hunters.  Thefe  are  vifited 
every  fummer  by  the  inhabitants  of  the  Lewis,  wild 
go  thither  in  quell  of  fowls,  eggs,  dowm,  quills,  and 
feathers,  as  well  as  to  Ihear  or  kill  the  Iheep  that  are 
kept  here  for  paftnre.  As  thefe  iflands  are  very  fteep 
and  rocky,  the  vifitors,  after  having  landed  and 
climbed  up  the  rock  by  a  ladder,  uncover  their  heads, 
and,  making  a  turn  fun-ways,  thank  God  for  having 
efcaped  the  danger  they  have  undergone.  In  the  lar- 
geft  ifland  are  the  ruins  of  a  chapel  dedicated  to  St 
Flannan,  from  whom  the  ifles  derive  their  name.  Thi¬ 
ther  the  fowlers  repairing,  ftrip  themfelves  of  their  up¬ 
per  garments,  which  being  laid  upon  a  ftone,  they  ad¬ 
vance  towards  the  altar,  and  repeat  three  prayers  5  at» 
exercife  which  is  performed  every  morning  and  even¬ 
ing.  They  obferve  many  other  fuperftitious  cuftoms 
during  their  refidence  on  thefe  rocks ;  and  when  they 
have  landed  their  boat  with  their  purchafe,  return  to 
the  larger  iflands.  Among  the  iflands  belonging  to 
the  Lewis,  we  may  likewife  take  notice  of  the  fmall 
ifle  of  Pigmies,  fo  called,  becaufe  bones  refembling 
thofe  of  human  creatures,  but  of  very  fmall  dimenfions, 
have  been  dug  out  of  the  ground. 

The  ifland  of  Lewis  is  divided  into  the  two  parilhes 
of  Barvas  and  Eye, <  and  in  each  of  thefe  one  minifter 
is  fettled ;  blit  there  is  a  great  number  of  churches 
and  chapels  dedicated  to  different  faints,  in  the  diffe¬ 
rent  ifles  which  compofe  this  duller.  All  thefe  were 
fan&uaries  before  the  reformation,  but  now  they  are 
divefted  of  that  privilege.  The  people  of  thefe 
iflands  are  Prelbyterians,  with  a  few  Proteftants  of  the 
Englilh  communion,  and  a  Hill  fmallet  number  of  Ro¬ 
man  Catholics.  The  Proteftants  obferve  the  feftivals 
of  Chriftmas,  Good  Friday,  Eafter,  and  Michaelmas  ; 
on  the  laft  of  which  the  individuals  of  both  fexes  per¬ 
form  an  anniverfary  cavalcade. 

LEWIS,  cr  Louis,  the  name  of  feveral  kings  of 
France.  See  Erance. 

Lewis  VII.  anno  1137,  was  the  firft  who  had  the 
courage  to  oppofe  the  encroachments  of  the  popes  on 
the  regal  authority :  Pope  Innocent  II.  excommuni¬ 
cated  him  for  appointing  an  archbilhop  of  Bourges  ; 
but  Lewis  defended  his  prerogatives,  and  put  the 
prieks  to  death  who  had  been  the  authors  of  the  quar¬ 
rel.  In  1 147,  he  put  himfelf  at  the  head  of  an  army 
of  80,000  men,  and  marched  againft  the  Saracens,  in 
the  fecond  crufade,  but  was  defeated  ;  and  returning 
into  France  by  fea,  was  taken  by  the  Greeks,  but 
refeued  by  Roger  king  of  Sicily.  His  queen  Eleo¬ 
nora  accompanied  him  in  this'  expedition  ;  and  being 
fufpefted  of  infidelity  with  Saladin,  a  young  Turk, 
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Lewis  divorced  her,  and  (he  was  married  fix  weeks 
after  to  Henry  duke  of  Normandy,  (Henry  II.  king 
of  England).  Lewis  died  in  1 1 80,  aged  60. 

Lewis  IX.  anno  1226  (canonized),  was  one  of  the 
greateft  monarchs  of  France;  equally  memorable  for 
liis  valour  and  his  virtues,  but  unfortunately  milled 
by  the  fuperftition  of  the  times :  he  facrificed  his  own 
repofe,  and  the  welfare  of  his  kingdom,  to  the  folly  of 
•crufading.  In  1248,  leaving  France  to  the  care  of 
his  mother,  he  embarked  for  Egypt,  attended  by  his 
queen,  his  three  brothers,  and  the  flower  of  the  French 
-nobility.  At  firft  his  victories  were  rapid :  he  took 
Damietta  in  1249  ;  but  the  following  year  he  was 
defeated  and  taken  prifoner  by  the  Turks,  with  all 
the  nobility  in  his  train,  and  the  greateft  part  of  his 
army.  The  fultan  fent  to  him  in  prifon,  to  de¬ 
mand  an  exorbitant  fum  for  his  ranfom ;  and  his 
anfwer  being  truly  noble,  deferves  to  be  fecord- 
ed :  “  Tell  the  fultan,  that  a  king  of  France  is  not 

to  be  ranfomed  with  money ;  I  will  give  the  fum  re¬ 
quired  for  my  people,  and  Damietta  for  myfelf.”  Thefe 
terms  were  accepted,  and  a  peace  of  ten  years  enfued. 
Upon  his  return  to  France,  he  diminilhed  the  taxes, 
revoked  thofe  which  the  cupidity  of  the  financiers  had 
introduced  ;  iffued  feveral  falutary  edi&s  ;  founded  fe- 
veral  churches  and  hofpitals  ;  and  effectually  overturn¬ 
ed  the  ecclefiaftical  jnrifdi&ion  of  the  court  of  Rome, 
by  his  pragmatic  fanCtion  in  1269,  which  eftablilhed 
the  independency  of  the  Gallican  church.  Thirteen 
years  refidence  in  his  capital  indemnified  his  fubje&s  for 
his  abfence  ;  but  liis  pious  zeal  prevented  the  enjoy¬ 
ment  of  this  happinefs  :  he  embarked  for  the  fixth  cru- 
fade  in  12705  and  died  the  fame  year,  at  the  fiege  of 
Tunis,  aged  55. 

Lewis  XL  anno  1461.  His  oppreffiona  obliged 
his  fubje&s  to  enter  into  a  league  againft  him,  ftyled 
“  Ligue  de  bien  publiq,”  in  which  his  brother  the  duke 
of  Berri  and  fome  of  the  principal  nobility  were  con¬ 
cerned  :  they  folicited  fuccours  from  John  duke  of  Cala¬ 
bria,  who  joined  them  with  500  Swifs  (the  firft  intro¬ 
duction  of  Swifs  foldiers  into  the  French  armies.)  His 
reign  was  almoft  one  continued  feene  of  civil  war;  and 
it  is  computed  that  4000  of  his  fubje&s  were  executed 
in  public  and  privately,  either  for  being  in  arms  againft 
him,  or  fufpeCted  by  him.  In  his  laft  illnefis,  .he 
drank  the  'warm  blood  of  children,  in  the  vain  hope 
of  reftoring  his  decayed  ftrength.  He  died  in  1483, 
aged  60.  The  poft6  for  letters  were  eftablilhed  in  his 
reign,  owing  to  his  eagernefs  for  news ;  the  firft  in- 
ftitution  of  this  nature  in  Europe. 

Lewis  XII.  anno  1492,  ftyled  the  JuJl,  and  the  Fa¬ 
ther  of  his  people ;  memorable  for  his  valour  in  the  field, 
and  his  wifdom  in  the  cabinet.  A  great  general;  but 
unfortunate  towards  the  end  of  his  reign,  when  he  did 
not  command  his  troops  in  perfon :  his  orders  tranf- 
mitted  from  home  were  mifunderftood,  or  wilfully  dif¬ 
obeyed  ;  and  he  had  the  mortification,  before  he  -died, 
to  fee  the  total  expulfion  of  the  French  from  the  pof- 
feffions  he  had  acquired  for  them  by  his  perfonal  bra¬ 
very.  At  53  years  of  age,  he  married  the  princefs 
Mary  of  England,  filter  of  Henry  VIII.  and  being 
of  a  delicate  conftitution,  fell  a  victim  (according  to 
the  French  hiftorians)  to  amorous  dalliance ;  for  he 
died  in  about  two  months  after  his  nuptials,  in  1515. 

Lewis  XIII.  anno  ifiio,  increased  the  military  re- 
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putation  of  his  country,  and  made  confidcrable  addi¬ 
tions  to  its  domains.  The  beginning  of  his  reign  was  ' 
occupied  in  .civil  wars  with  his  mother  and  his  Pro- 
teftaut  fubjeCts ;  in  which  he  was  excited  to  continue 
by  his  famous  minifter  cardinal  Richelieu,  who  attend¬ 
ed  him  to  the  fiege  of  Rochelle,  the  bulwark  of  the 
Huguenot  party.  This  place  was  reduced  by  famine 
to  furrender,  in  1628,  after  a  fiege  of  more  than  a 
year.  Upon  this  and  other  occafions,  the  king  gave 
proofs  of  great  perfonal  brayery.  His  attachment  to 
his  ally  the.  duke  de  Nevers,  who  fucceeded  to  the 
duchy  of  Mantua,  but  was  refufed  the  inveftiture  by 
Charles  VI.  emperor  of  Germany,  involved  him  in  a 
war  with  that  prince,  the  Spaniards,  and  the  duke  of 
Savoy ;  in  which  Lewis  was  victorious ;  and  obtained 
-  a  treaty  of  peace,  by  which  the  duke  of  Mantua  was 
guarantied  in  the  poffeffion  of  his  dominions.  In  1635, 
a  new  war  broke  out  between  France  and  Spain,  and 
the  emperor  took  part  with  the  latter :  it  lafted  1 3 
years  againft  the  emperor,  and  25  againft  Spain,  with 
various  fuccefs ;  and  the  different  armies  kept  on  foot, 
in  the  Low  Countries,  on  the  frontiers  of  France,  and 
in  Italy,  in  the  firft  years  of  this  war,  paved  the  way 
for  the  fignal  fucceffes  of  Lewis  XIV.  the  campaigns 
of  thefe  armies  being  a  military  fchool  of  difeiphne 
and  experience  for  the  French  officers,  befides  giving 
them  a  knowledge  of  the  countries  which  became  the 
feat  of  war  in  the  next  reign.  Lewis  XIII.  died  1643, 
aged  41. 

Lewis  XIV.  le  Grand  (king  at  five  years  of  „age), 
anno  1643.  He  was  at  .firft  ftyled  Dieu-donne ,  be- 
caufe  the  French  confidered  him  as  the  gift  of  heaven, 
granted  to  their  prayers  after  the  queen  had  been 
barren  22  years.  This  princefs  (Anne  of  Auftria) 
was  declared  regent  by  Lewis  XIII.  and  faw  herfelf 
under  a  neceffity  to  continue  the  war  againft  Philip  IV. 
king  of  Spain,  her  brother.  The  duke  d’Enguin  was 
made  general  of  the  French  armies  ;  and  fo  fignal  was 
the  fuccefs  of  this  renowned  warrior  (afterwards  prince 
of  Conde,  and  known  by  the  ft'yle  of  the  Great  Conde ), 
that  his  victories  brought  on  the  advantageous  treaties 
of  Munfter  in  1648,  between  France,  the  emperor 
Ferdinand  III.  and  Chriftina  queen  of  Sweden :  the 
bafis  of  the  aggrandifement  of  France  in  this  reign  ; 
the  principal  events  of  which,  and  of  the  next,  are  re¬ 
lated  under  the  articles  Britain,  United  Provinces, 
&c.  Lewis  XIV.  died  in  1715,  aged  77. 

Lewis  XV.  (hisgreat-grandfon)  fucceeded  in  1715. 
He  was  ftyled,  in  the  courfe  of  his  reign,  tin  well  be¬ 
loved,  which  he  loft  fome  years  before  he  died ;  aud  was 
detefted  and  defpifed  by  his  fubjeCts  for  his  fhameful 
attachment  to  a  young  girl,  under  the  title  of  his 
mtftreji,  who,  by  the  miniftry  of  her  patron  the  duke 
d’Aiguillon,  governed  the  kingdom,  and  invaded  the 
ancient  rights  and  privileges  of  the  people.  He  died 
in  1774,  in  the  64th  year  of  his  age  and  59th  of  liis 
reign. 

LEXINGTON,  a  town  of  North  America,  and 
capital  of  Kentucky.  It  Hands  on  the  head  waters  of 
Elkhotn  river,  is  reckoned  the  capital  of  Kentucky. 
Here  the  courts  are  held,  and  bufinefs  regularly  con¬ 
duced.  In  1786,  it  contained  about  109  houfes  and 
feveral  ftores,  with  a  good  affortment  of  dry  goods. 

It  muft  have  greatly  increafed  fince. 

LEX,  Law".  See  Law.— The  Roman  laws  were 
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Lsx.  of  three  kinds:  ift,  Such  as  were" made  by  their  kings. 
2d,  The  laws  of  the  twelve  tables  brought  by  the  De¬ 
cemviri  from  Athens,  &c.  And,  3d,  Such  as  were 
propofed  by  the  fuperior  magiftrates  in  the  times  of 
the  republic.  The  laws  of  this  laft  clafs  were  enaCted 
in  the  following  manner. 

No  law  could  be  propofed  but  by  fome  of  the  fol¬ 
lowing  magiftrates,  viz.  the  P rector ,  the  Ccnfuls,  the 
Dictator,  the  Interrex >  the  Decemviri,  the  Military  Tri¬ 
bunes,  Triumviri,  and  Tribunes  of  the  people.  If  any 
of  thefe  propofed  a  law,  it  was  firft  committed  to  wri¬ 
ting,  and  privately  examined  as  to  its  utility  and  pro¬ 
bable  eonfequences,  by  fome  perfons  well  qualified  for 
the  talk  ;  fometimes  it  was  referred  to  the  whole  fe- 
nate  for  their  fentimenta.  It  was  then  hung  up  pub¬ 
licly  for  three  market-days,  that  all  the  people  might 
have  time  to  examine  it,  and  confider  its  tendency : 
This  was  called  legis  protnulgatio,  quqji  provulgatio.  If 
the  perfon  who  framed  the  bill  did  not  fee  caufe  in  the 
mean  time  to  drop  it,  the  people  were  convened  in 
coviitia ,  and  he  addrefied  them  in  an  oration,  being  alfo 
feconded  by  his  friends,  fetting  forth  the  expediency 
and  probable  utility  of  fuch  a  law :  This  was  called 
rogatto  legis ,  becaufe  the  addrefs  was  always  prefaced 
with  tlus  petitionary  form  of  words,  Vclitis  jubeatifne , 
Quint cs?  “Will  you,  0  Romans,  content  and  order  this 
law  to  pafs  ?”  This  being  done,  thofe  that  difliked 
the  motion  delivered  their  fentiments  in  oppofition  to 
it.  An  urn  was  then  brought  to  certain  priefts  who 
attended  lipon  the  occafion,  into  which  were  caft  the 
names  of  the  tribes,  centuries,  or  curia,  as  the  comitia 
happened  to  be  tributa,  centuriata ,  or  euriata.  The 
names  were  fliaken  together ;  and  the  firft  drawn  tribe 
or  century  was  called  prarogativa,  becaufe  their  fuffra- 
ges  were  firft  taken.  The  curia  that  was  firft  drawn 
Was  called  principium  for  the  fame  reafon.  The  other 
tribes,  centuries,  &c.  were  called  tribus  jure  vocata,  cen- 
iuriec  jure  vocatee,  8c c. 

Matters  being  in  this  fituation,  the  veto  or  negative 
'voice  of  the  tribunes  of  the  people  might  put  an  entire 
end  to  the  proceedings,  and  diffolve  the  affembly.  The 
tribune’s  interference  was  called  intercejfio.  The  conful 
alfo  had  it  in  his  power  to  ftop  further  proceedings, 
by  commanding  any  of  the  holidays  called  feria  impe¬ 
rative  to  be  obferved.  The  comitia  would  of  courfe 
be  diffolved  alfo  by  any  of  the  perfoiis  prefent  being 
feized  with  the  falling-ficknefs,  or  upon  the  appear¬ 
ance  of  any  unlucky  omen.  But  fuppofing  the  bufi- 
nefs  to  meet  with  no  interruption  of  this  fort,  the 
people  were  each  of  them  prefented  with  two  tablets, 
on  one  of  which  was  written  in  large  characters  A.  on 
the  other  U.  R.  Their  difapprobation  of  the  bill  was 
expreffed  by  throw  ing  into  an  urn  the  tablet  inferibed 
A.  fignifying  “  I  forbid  it antiquo,  “  I  prefer  the 
old.”  Their  affent  was  fignified  by  throwing  in  the 
tablet  marked  U.  R.  i.  e.  uti  rogas,  “  be  it  as  you  de¬ 
fire.”  According  to  the  majority  of  thefe  tablets  the 
law  pafied  or  not.  If  it  palled,  it  was  written  up¬ 
on  record,  and  carried  into  the  treafury ;  this  was 
called  legem  ferre.  Afterwards  it  was  engraved  upon 
plates  of  brafs,  and  hung  up  in  the  molt  public  and 
confpicuous  places  :  this  was  termed  legem  Jigere,  and  a 
future  repeal  of  this  law  was  legem  refigere. 

If  a  law  palled  in  the  comitia  euriata,  it  was  called 
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lex  euriata;  if  in  the  comitia  centuriata,  it  had  the  name  Lejtiarchi 
of  lex  centuriata  ;  but  if  it  palled  in  the  comitia  tributa,  ,  ^ 

it  was  termed  plebifcitum.  The  laws,  too,  generally  bore  .  ^  I  s 

thq  names  of  the  propofers,  as  lex  JFlia,  lex  Fvjia,  &c. 

Romulus  ufed  to  make  laws  by  his  own  fingle  au¬ 
thority,  but  fucceeding  kings  fought  the  approbation 
of  the  people. 

LEX-IARCHI,  at  Athens,  fix  officers  aflifted  by 
30  inferior' ones,  whofe  bufmefs  it  was  to  lay  fines  up¬ 
on  fuch  as  came  hot  to  the  public  aflemblies,  and  alfo 
to  make  ferutiny  among  fuch  as  were  prefent. 

The  lexiarchi  kept  a  regifter  of  the  age,  manners, 
and  abilities  of  all  the  citizens,  who  were  always  in- 
rolled  at  the  age  of  20. 

LEXICON,  the  fame  with  dictionary.  The  word 
is  chiefly  ufed  in  fpeaking  of  Greek  dictionaries  it  is 
derived  from  the  Greek  word >  diftirn  ;  of  Ml*  / 

fpcak. 

LEYDEN,  in  Latin  Lugduntim  Batavorum ,  one  of 
the  largeft  and  fineft  cities  in  Holland,  abounds  with 
canals,  along  which  are  rows  of  lofty  trees  that  afford 
very  pleafant  walks.  An  arm  or  fmall  branch  of  the 
Rhine  runs  through  it.  Over  the  canals  are  145 
bridges,  moll  of  them  of  ftone  or  brick.  The  univer- 
fity  here  is  the  oldeft  in  the  United  Provinces  :  it  has 
large  privileges ;  a  library  well  furnifhed,  and  particu¬ 
larly  rich  in  manuferipts  ;  a  phyfic-garden  well  ftocked 
with  all  forts  of  plants,  many  of  which  have  been 
brought  from  the  Cape  of  Good  Hope  and  the  Eaft 
Indies ;  an  anatomy-hall,  well  provided  with  fkeletons  ; 
and  an  obfervatory.  The  profeffors,  who  are  generally 
very  eminent,  read  public  le&ures  four  times  a  week, 
for  which  they  take  no  money,  but  about  three  gui¬ 
neas  are  paid  for  a  courfe  of  private  ledtures,  which 
lafts  a  whole  year.  The  Undents  have  no  diftindt  ha- 
vhit,  but  all  wear  fwords,  though  they  generally  go  to 
the  public  and  private  ledtures  in  their  night-gowns 
and  flippers.  The  falaries  of  the  profeffors  are  from 
1 00 1.  to  200 1.  a-year  :  they  wear  gowns  only  when 
they  prefide  at  public  difputations,  read  public  lec¬ 
tures,  or  meet  in  the  fenate  ;  and  their  ledtures  are  al¬ 
ways  in  Latin-  The  ftudents  do  not  lodge  in  the 
univerfity,  but  where  they  pleafe  in  the  town.  The 
cloth  manufacture  here  is  much  decayed,  which  for¬ 
merly  flourilhed  to  fuch  a  degree,  that  100,000  pieces, 
it  is  faid,  have  fometime3  been  made  in  a  year.  The 
city  is  famous  for  the  long  and  fevere  fiege  it  main¬ 
tained  in  1573  againft  the  Spaniards.  We  cannot 
help  mentioning  the  reply  of  that  illuftrious  magi- 
ftrate,  Adrian  de  Verf,  when  the  citizens  reprefented 
to  him  the  havoc  made  by  the  famine  during  the  fiege, 
and  infifted  upon  his  furrendering:  “  Friends  (faid 
he),  here  is  my  body,  divide  it  among  you  to  fatisfy 
your  hunger,  but  banifh  all  thoughts  of  furrendering  to 
the  cruel  and  perfidious  Spaniard,”  They  took  h:s 
advice,  in  regard  to  their  not  furrendering,  and  nevei 
would  liften  to  any  overtures  ;  but  told  the  Spaniards, 
they  would  hold  out  as  long  as  they  had  one  arm  to  eat 
and  another  to  fight.  There  are  fome  fine  churches  here, 
and  many  long,  broad,  handfome,  ftreets ;  but  the  Pa- 
pifts,  as  at  Haerlem,  are  more  numerous  than  the 
Proteftants. 

Leyden  Phial ,  a  phial  coated  on  the  infide  and  ©ut- 
fide  with  tinfoil,  or  other  proper  conducting  fubftance, 

C-  and 
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Jjeyfera  and  furnifhed  with  a  brafs  wire  and  knob,  for  giving 
-  J!  ,  the  efe&rical  fhock.  See  Electricity -Index. 

-*i  Lucas  van  LErnF.it.  See  Lucas. 

LEYSERA,  in  botany  :  A  genus  of  the  polyga- 
mia  fuperflua  order,  belonging  to  the  fyngenefia  clafs  of 
plants  ;  and  in  the  natural  method  ranking  under  the 
49th  order,  Compqfita.  The  receptacle  is  naked ;  the 
pappus  paleaceous ;  that  of  the  difc  plumy  ;  the  calyx 
fcarious. 

LEYTE,  one  of  the  Philippine  iflands  in  the  Eaft 
Indies,  fituated  in  E.  Long.  1 18.  O.  N.  Lat.  1 1.  o.  Its 
greateft  length  is  about  40  leagues,  and  its  circumfe¬ 
rence  about  90  or  100.  Its  foil  on  theeaft  fide  is  very 
fruitful ;  but  there  are  very  high  mountains  which  cut 
it  almoft  through  the  middle,  and  occafion  fo  great  an 
alteration  in  the  air,  that  when  it  is  winter  on  the 
north  fide,  it  is  fummer  on  the  fouthem  part  of  the 
■ifland.  Thus  when  the  inhabitants  of  one  half  of  the 
ifland  reap,  the  others  fu.v  ;  and  they  have  two  plen¬ 
tiful  harvefts  in  a  year,  to  which  the  rivers  running 
down  from  the  abovementioned  mountains  contribute 
not  a  little.  The  ifland  contains  about  9000  inhabi¬ 
tants,  who  pay  tribute  to  the  Spaniards  in  rice,  wax, 
and  quilts. 

LHUYD,  or  Lhoyd  (Humphrey),  a  learned  anti¬ 
quarian  of  the  1 6th  century,  born  at  Denbigh,  who  ap¬ 
plied  himfelf  to  the  ftudy  of  phyfic;  and  living  moftly 
within  the  walls  of  Denbigh  cattle,  practifed  there  as  a 
phyfician;  and  died  in  1 5  70,  with  the  character  of  a  well- 
bred  gentleman.  He  wrote  and  tranflated  feveral  pieces 
relative  to  hiftory  and  antiquities ;  in  particular,  The 
hiftory  of  Cambria,  now  called  IVales,  from  Caradoc 
of  Langcarvan,  &c.  but  died  before  it  was  finiftied : 
however,  Sir  Henry  Sidney,  lord  prefident  of  Wales, 
employed  Dr  David  Powel  to  finifh  it,  who  publiflied 
it  in  1584.  A  new  and  improved  edition  of  this  work 
was  publiflied  in  177^. 

Lhuyd  (Edward),  keeper  of  the  Mufeum  at  Ox¬ 
ford,  was  a  native  of  South  Wales,  the  fon  of  Charles 
Lhuyd,  Efq;  of  Lhanvorde.  He  was  educated  at  Je- 
fus  College,  Oxford,  where  he  was  created  M.  A. 
July  21.  1701.  He  was  bred  under  Dr  Plot, 
whom  he  fucceeded  as  keeper  of  the  Aflimolean  mufe¬ 
um,  and  had  the  ufe  of  all  Vaughan’s  colleftions.  With 
inceffant  labour  and  great  exa&nefs  he  employed  a  confi- 
derable  part  of  his  life  in  fearching  into  the  Welfh  an¬ 
tiquities  ;  had  perufed  or  collected  a  great  deal  of  anci¬ 
ent  and  valuable  matter  from  their  MSS. ;  tranfcribed  all 
the  old'ch arters  of  their  monafteries  that  he  could  meet 
with ;  travelled  feveral  times  over  Wales,  Cornwall, 
Scotland,  Ireland,  Armoric  Bretagne,  countries  inha¬ 
bited  by  the  fame  people,  compared  their  antiquities,  and 
made  obfervatiorts  on  the  whole  ;  but  died  in  July  1 709, 
before  hehad  digefted  them  into  the  form  of  a  difcourfe, 
as  he  intended,  on  the  ancient  inhabitants  of  this  ifland. 
The  untimely  death  of  this  excellent  antiquary  prevented 
the  completing  of  many  admirable  defigns.  For  want  of 
proper  encouragement,  he  did  very  little  towards  un- 
derftanding  the  Britifh  bards,  having  feen  but  one  of 
thofe  of  the  fixth  century,  and  not  being  able  to  pro¬ 
cure  accefs  to  two  of  the  principal  libraries  in  the  coun¬ 
try.  He  communicated  many  obfervations  to  Bi/hop 
Gibfon,  whofe  edition  of  the  Britannia  he  reviled  ;  and 
publiflied  “  Archtdogia  Britannica,  giving  feme  ac¬ 


count  additional  to  what  has  been  hitherto  publiflied  Lhuyd 
of  the  languages,  hiftories,  and  euftoms  of  the  original  II 
inhabitants  of  Great  Britain,  from  colleftions  and  ob-  Li  anusd 
fervatious  in  travels  through  Wales,  Cornwall,  Bas 
Bretagne,  Ireland,  and  Scotland,  Vol.  I.  Gloffogra- 
phy,  Oxford  1707,”  fol.  He  left  in  MS.  a  ScottiiTr 
or  Irifti-Englifh  Dictionary,  propofed  to  be  publiflied  in 
1732  by  fubfeription, by  Mr  David  Malcolme,a  minifter 
of  the  church  -of  Scotland,  with  additions  ;  as  alfo  the 
Elements  of  the  faid  language  ;  with  neceffary  and  ufe- 
ful  informations  for  propagating  more  efFeCtuallyrthe 
Englifli  language,  and  for  promoting  the  knoivlege  of 
the  ancient  Scottiih  or  Irifli,  and  very  many  branches 
of  ufeful  and  curious  learning.  Lhuyd,  at  the  end  of 
his  preface  to  the  Archseologia,  promifes  an  hiftorical 
dictionary  of  Britilh  perfons  and  places  mentioned  in 
ancient  records.  It  feems  to  have  been  ready  for  prefs*. 
though  he  could  not  fet  the  time  of  publication.  His 
collections  for  a  fecond  volume,  which  was  to  give  an 
account  of  the  antiquities,  monuments,  &c.  in  the 
principality  of  Wales,  were  numerous  and  well  chofen 
but,  on  account  of  a  quarrel  between  him  and  Dr 
Wynne,  then  fellow,  afterwards  principal  of  the  college,, 
and  biftiop  of  St  Afaph,  he  refufed  to  buy  them,  and 
they  were  purchafed  by  Sir  Thomas  Seabright,  of 
Beachwood  in  Hertfordfhire,  in  whofe  library  the 
greateft  part  ftill  remain,  but  fo  indigefted,  and  writ¬ 
ten  with  fo  many  abbreviations,  that  nobody  can  un¬ 
dertake  to  publifh  them.  They  confift  of  about  4® 
volumes  in  folio,  10  in  quarto,  and  above  100  fmaller, 
and  all  relate  to  Irifli  or  Welfh  antiquities,  and  chiefs 
ly  in  thofe  languages.  Carte  made  extraCts  from  them, 
about  or  before  1736  ;  but  thefe  were  chiefly  hiftorical. 
lir  John  Seabright  has  given  Mr  Pennant  23  of  Lhuyd  s 
MSS.  Latin  and  Englifli.  Many  of  his  letters  to  Li¬ 
fter,  and  other  learned  contemporaries,  were  given  by 
Dr  Fotliergill  to  the  univerfity  of  Oxford,  and  are  now 
in  the  Aflimolean  mufeum.  Lhuyd  undertook  more 
for  illuftrating  this  part  of  the  kingdom  than  any  one. 
man  befides  ever  did,  or  than  any  one  man  can  be  equal 
to. 

L1BANIUS,  a  famous  Greek  rhetorician  and  fo- 
phift  in  the  4th  century,  was  born  at  Antioch,  and 
had  a  great  ftiare  in  the  friendftiip  of  Julian  the  A- 
poftate.  Tliat  prince  offered  him.  the  dignity  of  Pra- 
feflus  Pretoria  ;  but  Libanius  refufed  it,  thinking  the 
name  of  fopbjfl,  or  profejfor  of  eloquence ,  much  more, 
honourable.  There  are  ftill  extant  feveral  of  his  let¬ 
ters  and  Greek  orations,  by  which  he  acquired  great 
reputation  ;  but  his  ftyle  is  fomewhat  affedied  and  ob- 
feure.  He  was  a  pagan.  Baiil  and  Chryfollom  were 
his  difciples.  about  the  year  360.  His  letters  were 
publiflied  at  Amfterdam  in  1738  ;  his  orations  at  Ve¬ 
nice,  1755. 

LIBAMOMANTIA,  in  antiquity,  a  fpecies  of. 
divination  performed  with  frankincenfe  ;  which,  if  it. 
prefently  caught  fire,  and  fent  forth  a  grateful  odour, 
was  efteemed  a  happy  omen,  and  vice  verfa. 

LIBANUS,  the  name  of  a  chain  of  mountains  of 
Turkey  in  Afia,  which  lie  between  Proper  Syria  and 
Paleftine,  extending,  from  weft  to  eaft,  from  the  Me¬ 
diterranean  fea  as  far  as  Arabia.  The  fummits  of 
thefe  mountains  are  fo  high,  that  they  are  always  co¬ 
vered  with  fntnv ;  hut  below  are  very  pleafant,  and 
fruitful 
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filiation  fruitful  valleys.  They  were  formerly  famous  for  the 
11  great  number  of  cedar-trees  growing  thereon ;  but 
.  **bel-  t  now  there  are  very  few  remaining.  Geographers  di- 
Uji'  *  ttinguifli  this  chain  into  Libanus  and  Antilibanus  ; 

tlie  latter  of  which  lies  on  the  fouth  fide  of  the  valley* 
riling  near  the  ruins  of  Sidon,  and  terminates  at  o- 
thers  in  Arabia,  in  N.  Lat.  34.  They  are  feparated 
from  each  other  at  an  equal  diftance  throughout ; 
■and  form  a  bafon,  or  country,  called  by  the  ancients 
Ciclo  Syria. 

LIBATION,  amongft  the  Greeks  and  Romans,  was 
tin  effential  part  of  folemn  facrifices.  It  was  alio  per¬ 
formed  alone,  as  a  drink  offering,  by  way  of  procuring 
the  protection  and  favour  of  the  gods,  in  the  ordinary 
affairs  of  life.  Libations,  according  to  the  different 
natures  of  the  gods  in  honour  of  whom  they  were 
made,  confided  of  different  liquids,  but  wine  was  tlie 
molt  ufual.  The  wine  offered  to  the  gods  was  al¬ 
ways  unmixed  with  water.  We  meet  with  libations 
of  water,  libations  of  honey,  libations  of  milk.  And 
libations  of  oil ;  thefe  are  called  ifp*.  The  li¬ 

bation  was  made  with  a  ferious  deportment  and  folemn 
prayer.  At  facrifices,  the  libation,  after  it  had  been 
tailed  by  the  pried,  and  handed  to  the  bydanders, 
was  poured  upon  the  victim.  At  entertainments,  a 
little  wine  was  generally  poured  out  of  the  cup,  be¬ 
fore  the  liquor  began  to  circulate,  to  Ihow  their  gra¬ 
titude  to  the  gods  for  the  blefiings  they  enjoyed. 

Libations  were  alfo  in  ufe  among  the  Hebrews, 
who  poured  an  hin  of  wine  on  the  vidim  after  it  was 
drilled,  and  the  feveral  pieces  of  the  facrifice  were  laid 
on  the  altar,  ready  to  be  confirmed  in  the  flames. 

LIB  AW,  a  fea-port  town  of  Courland,  lying  on  the 
Baltic  fea,  confiding  entirely  of  wooden  houfes.  It 
belongs  to  the  duke  of  Courland,  and  is  fituated  in  E. 
•Long.  21.  27.  N.  Lat.  56.  27. 

LIBEL,  (libellus  famofus),  taken  in  its  larged  and 
mod  extenfive  fenfe,  fignifies  any  writing,  picture,  or 
the  like,  of  an  immoral  or  illegal  tendency  ;  but,  in 
a  peculiar  fenfe,  is  ufed  to  denote  a  malicious  defama¬ 
tion  of  any  perfon,  and  efpecially  a  magidrate,  made 
public  by  either  printing,  writing,  figns  or  pictures, 
in  order  to  provoke  him  to  wrath,  or  expofe  him  to 
public  hatred,  contempt,  and  ridicule.  The  direCt 
tendency  of  thefe  libels  is  the  breach  of  the  public 
peace,  by  dirring  up  the  objeCts  of  them  to  revenge, 
and  perhaps  to  bloodfhed.  The  communication  of  a 
libel  to  any  one  perfon  is  a  publication  in  the  eye  of 
the  law  :  and  therefore  the  fending  an  abufive  private 
letter  to  a  man  is  as  much  a  libel  as  if  it  were  openly 
printed,  for  it  equally  tends  to  a  breach  of  the  peace. 

With  regard  to  libels  in  general,  there  are,  as  in 
many  other  cafes,  two  remedies  ;  one  by  indictment, 
and  another  by  action.  Tl)e  former  for  the  public  of¬ 
fence  ;  for  every  libel  has  a  tendency  to  break  the 
peace,  ar  provoke  others  to  break  it :  which  offence 
is  the  fame  whether  the  matter  contained  be  trale  or 
falfe ;  and  therefore  the  defendant,  on  an  indidment 
for  pubtifiiing  a  libel,  is  not  allowed  to  allege  the  truth 
of  it  by  way  of  jollification.  But  in  the  remedy  by 
adion  on  the  cafe,  which  is  to  repair  the  party  in  da¬ 
mages  for  the  injury  done  him,  the  defendant  may,  as 
for  words  fpoken*  judify  the  truth  of  the  fads,  and 
Ihow  that  the  p’aintiff  has  received  no  injury  at  all. 
What  was  faid  with' regard  to  words  fpoken,  will  alfo 


hold  in  every  particular  with  regard  to  libels  by  wri-  Libel!*, 
ting  or  printing,  and  the  civil  adions  confequent  — v*~~ 
thereupon  :  but  as  to  figns  or.  pidures,  it  feems  necef* 
fary  always  to  (how,  by  proper  innuendos  and  aver¬ 
ments  of  the  defendant’s  meaning,  the  import  and  ap¬ 
plication  of  the  fcandal,  and  that  fome  fpecial  damage 
has  followed ;  ot’nerwife  it  cannot  appear,  that  Inch  li¬ 
bel  by  pidure  was  underftood  to  be  levelled  at  the 
plaintiff,  or  that  it  was  attended  with  any  adionable 
confequences. 

In  a  civil  adion,  then,  a  libel  muff  appear  to  be 
falfe,  as  well  as  fcandalous  ;  for,  if  the  charge  be 
true,  thfe  plaintiff  has  received  no  private  injury,  ami 
has  no  ground  to  demand  a  compenfation  for  him- 
felf,  whatever  offence  it  may  be  againft  the  public 
peace :  and  therefore,  upon  a  civil  adion,  the  truth 
of  the  accufation  may  be  pleaded  in  bar  of  the  fuit. 

But,  in  a  criminal  profccution,  the  tendency  which 
all  libels  have  to  create  anynofities,  and  to  difturb  the 
public  peace,  is  the  foie  confideration  of  the  law. 

And  therefore,  in  fuch  profecutions,  the  only  points 
to  be  confidered  are,  firil,  the  making  or  publiftiing 
of  the  book  or  writing ;  and,  fecondly,  whether  the 
matter  be  criminal :  and,  if  both  thefe  points  are  a- 
gainft  the  defendant,  the  offence  againft  the  public  is 
complete.  The  punifliment  of  fuch  libellers,  for  either 
making,  repeating,  printing,  or  publifhing  the  libel, 
is  a  fine,  and  fuch  corporal  punifliment  as  the  court  in 
-its  diferetiqn  fliallinflid;  regarding  the  quantity  of 
the  offence,  and  the  quality  of  the  offender.  By  the 
law  of  the  twelve  tables  at  Rome,  libels,  which  affec¬ 
ted  the  reputation  of  another,  were  made  a  capital  of¬ 
fence  :  but,  before,  the  reign  of  Auguftus,  the  punifli¬ 
ment  became  corporal  only.  Under  the  emperor  Va- 
ientinian  it  was  again  made  capital,  not  only  to  write, 
but  to  publifli,  or  even  to  omit  deftroying  them. 

Our  law,  in  this  and  many  other  refpeds,  correfponds 
rather  with  the  middle  age  of  Roman  jurifprudence, 
when  liberty,  learning,  and  humanity,  were  in  their 
full  vigour,  than  with  the  cruel  edids  that  were  efta- 
blifhed  in  the  dark  and  tyrannical  ages  of  the  ancient 
decemviri,  or  the  latter  emperors. 

In  this,  and  other  inftances,  where  blafphemous, 
immoral,  treafonable,  fchifmatical,  feditious,  or  fcan¬ 
dalous  libels  are  puniftied  by  the  Englifh  law,  fome 
with  a  greater,  others  with  a  lefs  degree  of  feverity  j. 
thd  liberty  of  the  prefs,  properly  underftood,  is  by  nO 
means  infringed  or  violated.  See  Liberty  of  the 
Prefs. 

LlBELLA,  a  piece  of  money  amongft  the  Ro¬ 
mans,  being  the  tenth  part  of  the  denarius,  and  equal 
in  value  to  the  as.  It  was  called  libel! a,  as -being  a 
little  pound,  becaufc  equal  to  a  pound  of  brafs.  •  ■  Its 
value  in  our  money  is  1  ob.  1  qu.  or  a  half-penny  far¬ 
thing.  See  Money. 

Libella,  or  Lilellula,  in  zoology,  a  genlia 
of  four-winged  flies,  called  in  Englifh  dragonflies, 
or  adiier  flies  ;  the  charaders  of  which  are  thefe.:  The 
mouth  is  furniflied  with  jaws:  the  feelers  are  (hert- 
er  than  the  bread  5  and  the  tail  of  the  male  ter- 
mlnates  in  a  kind  of  hooked  forceps.  There  are  2 1  ccLXxiyv 
fpecies,  chiefly  diftinguifhed  by  their  colour.  They 
have  all  two  very  large  and  reticulated  eyes,  covering 
the  whole  furface  of  the  head.  They  fly  very  fwiftly 
and  pjey  upon  the  wing,  clearing  the  air  of  inmimer- 
C  2  able 
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L-bell*,  able  little  flies.  They  are  found  in  Augufl.  and  Sep- 
,  Lllber‘  ,  tember  in  our  fields  and-  gardens,  efpecially  near  places 
v  where  there  are  waters,  as  they  have  their  origin  from 
worms  living  in  that  element.  The  great  ones  ufually 
live  all  their  time  about  waters;  but  the  fmaller  are 
common  among  hedges,  and  the  fmalleft  of  all  fre¬ 
quent  gardens.  The  fmaller  kind  often  fettle  upon 
bufhes,  or  upon  the  ground ;  but  the  large  ones  are 
almoft  always  upon  the  wing,  fo  that  it  is  very  diffi¬ 
cult  to  take  them.  Their  eyes  are  beautiful  obje&s 
for  the  microfcope.  The  large!!  fpecies  is  produced 
from  a  water-worm  that  has  fix  feet,  which,  yet 
young  and  very  fmall,  is  transformed  into  a  chryfalis, 
j  that  has  its  dwelling  in  the  water.  People  have  thought 

In/t£h  they  difeovered  them  to  have  gills  like  fiffies.  It  wears 

a  malic  as  perfectly  formed  as  thofe  that  are  worn  at  a 
mafquerade ;  and  this  malic,  fattened  to  the  infect’s 
neck,  and  which  it  moves  at  will,  ferves  it  to  hold 
its  prey  while  it  devours  it.  The  period  of  trans¬ 
formation  being  come,  the  chryfalis  makes  to  the 
water-fide,  undertakes  a  voyage  in  fearch  of  a  conve¬ 
nient  place  ;  fixes  on  a  plant,  or  (licks  fall  to  a  bit  of 
dry  wood.  Its  llcin,  grown  parched,  fplits  at  the  up¬ 
per  part  of  the  thorax.  The  winged  infect  iffucs  forth 
gradually,  throws  off  its  Hough,  expands  its  wings, 
flutters,  and  then  flies  off  with  gracefulnefs  and  eafe. 
The  elegance  of  its  (lender  lhape,  the  richnefs  of  its 
colours,  the  delicacy  and  refplendent  texture,  of  its 
wings,  afford  infinite  delight  to  the  beholder.  The 
fexual  parts  of  the  libellulas  are  differently  fituated  in 
the  male  and  female.  It  is  under  the  body  at  the 
joining  of  the  thorax,  that  thofe  parts  are  difeovered  in 
the  males:  thofe  of  the 'females  are  known  by  a  flit 
placed  at  the  extremity  of  the  body.  Their -amours 
conclude  in  a  rape.  •  The  male,  while  hovering  about, 
watches,  and  then  feizes  the  female  by  the  head  with 
the  pincers  with  which  the  extremity  of  his  tail  is  arm- 
•  ed.  The  ravilher  travels  thus  through  the  air,  till  the 
female  yielding  to  fuperior  ftrength,  or  rather  to  incli¬ 
nation,  forms  her  body  into  a  circle  that  terminates  at 
the  genitals  of  the  male,  in  order  to  accomplilh  the 
purpofe  of  nature.  Thefe  kind  of  rapes  are  common. 
Libellulse  are  feen  thus  coupled  in  the  air,  exhibiting 
the  form  of  a  ring.  The  female  depofits  her  eggs  in  the 
water,  from  whence  fpring  water-worms,  which  after¬ 
wards  undergo  the  fame  transformations. 

LIBELLI,  was  the  name  given  to  the  bills  which 
were  put  up  among!!  the  Romans,  giving  notice  of  the 
time  when  a  (how  of  gladiators  would  be  exhibited, 
withr  the  number  of  combatants,  and  other  circum- 
ftances.  This  was  called  munus  pronunciare  or  proponere. 
— Thefe  bills  were  fometimes  termed  tilt 8. a.  Thefe  pu¬ 
blic  notices  were  given  by  the  perfon  who  defigned  to 
Gblige  the  people  with  the  (how,  and  were  frequently 
attended  with  pictures  reprefenting  the  engagement  of . 
fome  celebrated  gladiators.  This  cuftom  is  alluded  to 
by  Horace,  ,lib.  ii.  fat.  vii.  v.  96,  & c. 

There  was  alfo  the  famofus  libellus,  a  defamatory  li¬ 
bel.  Seneca  calls  them  coniumeliofi  libelli ,  infamous 
rhymes,  which  by  a  Roman  ordinance  were  punilhable 
with  death.  Libellus  alfo  in  the  civil  law  fignifies  the 
declaration,  or  Hate  of  the  profecutor’  charge  again!! 
jhe  defendant ;  and  it  has  the  like  fignification  i»  our 
fpiritual  courts: 

LIBER,  in  vegetables,  the  bark  or  rind,  princi- 
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pally  of  trees.  This  is  to  be  conceived  as  confifting  of  a  Libera 

number  of  cylindric  and  concentric  furfaces  whofe  tex-  [I 
ture  is  reticular,  and  in  fome  trees  plainly  extrufible  Libertines, 
every  way,  by  reafon  that  the  fibres  are  foil  and  flex- Y— ^ 
ible.  While  in  this  condition,  they  are  either  hollow- 
regular  canals,  or,  if  not  fo,  they  have  interttitial  fpa-  * 
ces  which  ferve  the  office  of  canals.  The  nutritioug- 
juice  which  they  are  continually  receiving,  remains  in 
part  in  them;  makes  them  grow  in  length  and  thick- 
nefs,  and  ftrengthens  and  brings  them  clofer  together  ; 
and  by  this  means  the  texture  which  was  before  reticu¬ 
lar  becomes  an  affemblage  of  ftraight  fibres  ranged  ver¬ 
tically  and  parallel  to  each  other ;  that  is,  as  they  are 
thus  altered  behind  one  another,  they  by  degrees  be¬ 
come  a  new  fubftance,  more  woody,  called  ilea . 

LIBERA,  in  mythology,  the  name  of  a  goddefs, 
which  Cicero,  in  his  book  Of  the  Gods,  reprefents  as 
the  daughter  of  Jupiter  and  Ceres.  Ovid  in  his  Fafti 
fays  that  -the  name  was  given  by  Bacchus  to  Ariadne. 

Libera  is  exhibited  on  medals  as  a  kind  of  female 
Bacchus,  crowned  with  vine  leaves. 

LIBERAL  arts,  are  fuch  as  depend  more  on  the 
labour  of  the  mind  than  on  that  of  the  hands ;  or,  that 
confilt  more  in  fpeculation  than  operation  ;  and  have 
a  greater  regard  to  amufement  and  curiofity  than  to  ne- 
ceffity. 

The  word  comes  from  the  Latin  lileralis,  which  a- 
mong  the  Romans,  fignified  a  perfon  who  was  not  a 
Have  ;  and  whofe  will,  of  confequence,  was  not  check¬ 
ed  by  the  command  of  any  matter. 

Such  are  grammar,  rhetoric,  painting,  fculpture, 
archite&ure,  mufic,  & c.  The  liberal  arts  ufed  for¬ 
merly  to  be  fummed  up  in  the  following  Latin  verfe : 

Lingua ,  Tropus,  Ratio ,  Numerus,  Tonus ,  Angulus ,  AJlra. 

And  the  mechanical  arts,  which,  however,  are  innu¬ 
merable,  under  this  : 

Rus,  Nemus,  Anna,  Faber ,  Vulnera,  Lam,  Rates. 

See  Arts. 

LIBER  ALIA,  feafts  celebrated  by  the  ancient 
Romans,  in  honour  of  Liber  or  Bacchus,  the  fame 
with  thofe  which  the  Greeks  called  Dion  y  si  a,  and 
Dionyjiaca 

They  took  their  name  from  liter,  i.  e.  free,  a  title 
conferred  oh  Bacchus  in  memory  of  the  liberty  or 
freedom  which  he  granted  to  the  people  of  Boeotia ;; 
or,  perhaps,  becaufe  wine,  whereof  he  was  the  repu¬ 
ted  diety,  delivers  men  from  care,  and  fets  their  mind 
at  eafe  and  freedom.  Varro  derives  the  name  of  this 
feaft  from  liber,  confidered  as  a  noun  adjeftive;  and  fig- 
nifying  free ;  becaufe  the  priefts  were  free  from  their 
function,  and  eafed  of  all  care,  during  the  time  of  the 
liberalia  :  as  the  old  women  officiated  in  the  ceremonies 
and  facrifices  of  thefe  feafts. 

LIBERIA,  in  Roman  antiquity,  a  feftival  obferved 
on  the  1 6th  of  the  kalends  of  April,  at  which  time  the 
youth  laid  afide  their  juvenile  habit  foT  the  toga  virilis, 
or  habit  peculiar  to  grown  men.  See  the  article 
Toga. 

LIBERTINES,  Libertini,  in  ecclefiaftical  hifto- 
ry,  a  religious  feft,  which  arofe  in  the  year  15  25V 
whofe  principal  tenets  were,  that  the  Deity  was  the  foie 
operating  caufe  in  the  mind  of  man,  and  the  immedi¬ 
ate  author  of  all  human  actions  ;  that,  confequently,  the 
diftindlions  of  good  and  evil,  which  had  been  eftablilhed 
with  regard  to  thofe  actions,  were  falfe  and  groundlefs. 
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Libertines,  and  that  men  could  not,  properly  fpeaking,  commit 
^Liberum.  fin  .  that  religion  confifted  in  the  union  of  the  fpirit  or 
»  rational  foul  with  the  Supreme  Being  ;  that  all  thofe 
who  had  attained  this  happy  union,  by  fublime  con¬ 
templation  and  elevatioi;  of  mind,  were  then  allowed 
to  indulge,  without  exception  or  reftraint,  their  appe¬ 
tites  or  paffions  ;  that  all  their  actions  and  purfuits  were 
then  perfectly  innocent ;  and  that,  after  the  death  of 
the  body,  they  were  to  be  united  to  the  Deity.  They 
likewife  faid  that  Jefus  Clirift  was  nothing  but  a  mere 
je  ne  feat quo},  compofed  of  the  fpirit  of  God,  arid  of  the 
opinion  of  men. 

Thefe  maxims  occafioned  their  being  called  Liber¬ 
tines  ;  and  the  word  has  been  ufed  in  an  ill  fenfe  ever 
finee. 

The  Liber  lini  fpread  principally  in  Holland  and  Bra¬ 
bant.  Their  leaders  were  one  Quintin,  a  Picard,  Poc- 
kefius,  Ruffus,  and  another  called  Chopin,  who  jdined 
with  Qrnntin,  and  became  his  difciple. 

This  fett  obtained  a  certain  footing  in  Francfethro’ 
the  favour  and  protection  of  Margaret,  queen  of  Na¬ 
varre,  and  lifter  to  Francis  I.  and  found  patrons  in  fe- 
veral  of  the  reformed  churches.  This  feft  was  pro¬ 
bably  a  remnant  of  the  more  ancient  Beguards  or 
Brethren  of  the  Free  Spirit. 

Libertines  of  Geneva,  were  a  cabal  of  rakes  rather 
than  of  fanatics  5  for  they  made  no  pretences  to  any 
religious  fyftem,  but  pleaded  only  for  the  liberty  of 
leading  voluptuous  and  immoral  lives.  This  cabal  was 
compofed  of  a  certain  number  of  licentious  citizens, 
who  could  not  bear  the  fevere  difeipline  of  Calvin,  who 
punilhed  with  rigour  not  only  diifolute  manners,  but 
alfo  whatever  bore  the  afpeCt  of  irreligion  and  impiety. 
In  this  turbulent  cabal  there  were  feveral  perfons  who 
were  not  only  notorious  for  their  diffolute  and  fcanda- 
lous  manner  of  living,  but  alfo  for  their  atheiftical  im¬ 
piety,  and  contempt  of  all  religion.  To  this  odious 
.clafs  belonged  one  Gruet,  who  denied  the  divinity  of 
the  Chriftian  religion,  the  immortality  of  the  foul,  the 
difference  between  moral  good  and  evil,  and  rejected 
with'difdain  the  doCtrines  that  are  held  moft  facred 
among  Chriftians ;  for  which  impieties  he  was  at  laft 
brought  before  the  civil  tribunal,  in  the  year  1550,  and 
condemned  to  death.  The  Genevan  fpirit  of  reforma¬ 
tion,  improperly  directed  by  the  violence  and  zeal  of 
Calvin,  did  at  this  time  operate  to  a  degree  which  has 
marked  the  character  of  this  great  reformer  with  re¬ 
proach.  For  in  1544,  Sebaftian  Caftalio,  matter  of 
the  public  fchool  at  Geneva,  who  was  a  man  of  probity, 
and  diftinguiflied  by  his  learning  and  tafte,  was,  never- 
thelefs,  depofed  from  his  office  and  banifhed  the  city, 
becaufe  he  difapproved  fome  of  the  meafurcs  that  were 
purfued  and  fome  of  the  opinions  entertained  by  Calvin 
and  his  colleagues,  and  particularly  that  of  abfolute 
and  unconditional  predeftination.  Jerome  Bolfec  alfo, 
a  man  of  genius  and  learning,  who  became  a  convert 

I  to  the  Proteftant  religion  and  fled  to  Geneva  for  pro¬ 

tection,  was  call  into  prifon,  and  foon  after  fent  into 
banifhment,  becaufe^  in  1551,  he  imprudently  and  in¬ 
decently  declaimed,  in  full  congregation  and  at  the  clofe 
of  public  worfhip,  againft  the  doCtrine  of  abfolute  de¬ 
crees. 

LIBERTUS,  or  Libertinus,  among  the  Romans, 
a  freedman,  or  a  gerfon  fet  free  from  a  legal  fervi- 
tude. 
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Thefe  ftill  retained  tome  mnrk  of  their  ancient  (late  :  LiBertyi 
he  who  made  a  flavc  free  having  a  right  of  patronage  •r~~* 
bver  th  e  liter  tvs  ;  fo  that  if  the  latter  failed  of  (bow¬ 
ing  due  refpeCt  to  his  patron,  he  was  reftored  to  his 
fervitude ;  and  if  the  libertus  died  without  children,, 
his  patron  was  his  heir.  See  Slave. 

In  tlie  beginning  of  the  republic,  libertinus  denoted 
the  fon  of  a  libertus  or  freedman  ;  but  afterwards,  be¬ 
fore  the  time  of  Cicero,  and  under  the  emperors,  the 
terms  libertus  and  libertinus,  as  Suetonius  has  remarked, 
were  ufed  as  fynonymous. 

LIBERTY,  denotes  a  ttate  of  freedom,  in  contra- 
diflinCtion  to  Jlavery  or  rejlraint ;  and  may  be  con- 
fidered  as  either  natural  or  civil. 

The  abfolute  rights  of  man,  confidered  as  a  free 
agent,  endowed  with  difeernment  to  know  good  from 
evil,  and  with  power  of  choofing  tl\ofe  meafures  which 
appear  to  him  to  be  moft  definable,  are  ufually  fum- 
med  up  in  one  general  appellation,  and  denominated 
the  natural  liberty  of  mankind.  This  natural  liberty 
confifts  properly  in  a 'power  of  aCting  as  one  thinks, 
fit,  without  any  reftraint  or  controul,  unlefs  by  the 
law  of  nature  ;  being  a  right  inherent  in  us  by  birth, 
and  one  of  the  gifts  of  God  to  man  at  his  creation,, 
when  he  endued  him  with  the  faculty  of  free-will. 

But  every  man,  when  he  enters  into  fociety,  gives  up* 
a  part  of  his  natural  liberty,  as  the  price  of  fo  va¬ 
luable  a  purchafe ;  and,  in  confideration  of  receiving 
the  advantages  of  mutual  commerce,  obliges  himfelf 
to  conform  to  thofe  laws  which  the  community  has 
thought  proper  to  eftablifh.  And  this  fpecies  of  le¬ 
gal  obedience  and  conformity  is  infinitely  more  defire- 
able  than  that  wild  and  favage  liberty  which  is  facri- 
ficed  to  obtain  it.  For  no  man,  that  confiders  a  mo¬ 
ment,  would  wifh  to  retain  the  abfolute  and  uncon- 
trouled  power  of  doing  whatever  he  pleafes  :  the  con- 
fequence  of  which  is,  that  every  other  man  would  alfo 
have  the  fame  power;  and  then  there  would  be  no 
fecurity  to  individuals  in  any  of  the  enjoyments  of-, 
life. 

Political,  therefore,  or  civil,  liberty,  wliich  is  that . 
of  a  member  of  fociety,  is  no  other  than  natural  li¬ 
berty,  fo  far  reftrained  by  human  laws  (and  no  farther) 
as  is  neceffary  and  expedient  for  the  general  advantage 
of  the  public.  Hence  we.  may  collect,  that  the  law, 
which  reftrains  a  man  from  doing  mifehief  to  his  fel¬ 
low  citizens,  though  it  diminilhes  the  natural,  in- 
creafcs  the  civil  liberty  of  mankind  :  but  every  wan¬ 
ton  and  caufelefs  reftraint  of  the  will  of  the  fubjeft, . 
whether  pradftifed  by  a  monarch,  a  nobility,  or  a  po¬ 
pular  affembly,  is  a  degree  of  tyranny.  Nay,  that 
even  laws  themfelves,.  whether  made  with  or  without 
our  confent,  if  they  regulate  and  conftrain  our  conduit 
in  matters  of  mere  indifference,  without  any  good  end 
in  view,  arc  laws  5eftru6tive  of  liberty :  whereas,  if 
any  public  advantage  can  arife  from  obferving  fuch 
precepts,  the  controul  of  our  private  inclinations,  in 
one  or  two  particular  points,  will  conduce  to  preferve 
our  general’ freedom  in  others  of  more  importance, 
by  fupporting  that  ttate  of  fociety  which  alone  can 
fecure  our  independence.  Thus  the  ftatute  of  king 
Edward  IV.  which  forbad  the  fine  gentlemen  of  thofe 
times  (under  the  degree  of  a  lord)  to  wear  pikes  upon 
their  (hoes  or  boots  of  more  than  two  inches  in  length, 
was  a  law  that  favoured  of  oppreffion ;  becaufe,  how-  - 
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■h'berty.  ever  ridiculotfs  the  fafhion  then  in  ufe  might  appear, 
the  reftraining  it  by  pecuniary  penalties  could  ferve 
no  purpofe  ot'  common  utility.  But  the  ftatute  of 
King  Charles  II.  which  preferibes  a  thing  feemin'gly 
as  indifferent,  viz.  a  dreSs  for  the  dead,  who  were  all 
•ordered  to  be  buried  in  woollen,  is  a  law  confiftent 
with  public  liberty ;  for  it  encourages  the  ftaple  trade, 
on  which  in  great  meafure  depends  the  univtrfal  good 
-of  the  nation.  So  that  laws,  when  prudently  framed, 
are  by  no  means  lubverfive,  but  rather  introduftive,  of 
liberty;  for  (as  Mr  Locke  has  well  obferved)  where 
there  is  no  law  there  is  no  freedom.  But  then,  on 
■the  other  hand,  that  conflitutlon  or  frame  of  govern¬ 
ment,  that  fyftem  of  laws,  is  alone  calculated  to  main¬ 
tain  civil  liberty,  which  leaves  the  Subjeft  entire  ma¬ 
iler  of  his  own  conduct,  except  in  thofe  points  where¬ 
in  the  public  good  requires  fome  direftion  or  reftraint. 

The  idea  and  praftice  of  this  political  or  civil  li¬ 
berty  flourifh  in  their  higheft  vigour  in  tliefe  king¬ 
doms,  where  it  falls  little  fhort  of  perfection,  and  can 
•only  be  loft  or  deftroyed  by  the  folly  or  demerits  of 
its  owner;  the  legiflature,  and  of  courfe  the  laws  of 
Britain,  being  peculiarly  adapted  to  the  prefervation 
-of  this  ineftimable  blefiing  even  in  the  meaneft  fubjeft. 
Very  different  from  the  modern  conflitutions  of  other 
ftates  on  the  continent  of  Europe,  and  from  the  genius 
of  the  imperial  law  ;  which  in  general  are  calculated 
to  veft  an  arbitrary  and  defpotic  power,  of  controul- 
ing  the  aftions  of  the  fubjeft,  in  the  prince,  or  in  a 
few  grandees.  And  this  fpirit  of  liberty  is  fo  deeply 
implanted  in  our  conflitution,  ar.d  rooted  even  in  our 
very  foil,  that  a  flave  or  a  negro,  the  moment  he  lands 
in  Britain,  falls  under  the  protection  of  the  laws,  and 
fo  far  becomes  a  freeman  ;  though  the  maftcr’s  right 
to  his  fervice  may  poflibly  ftill  continue. 

The  abfolute  rights  of  every  Briton  (which,  taken 
in  a  political  and  extenfive  fenfe,  are  ufually  called 
their  liberties),  as  they  are  founded  on  nature  and  rea- 
fon,  fo  they  are  coeval  with  our  form  of  government ; 
though  fubjeCt  at  times  to  fluctuate  and  change,  their 
eftablifhment  (excellent  as  it  is)  being  ftill  human. 
At  fome  times  we  have  feen  them  depreffed  by  over¬ 
bearing  and  tyrannical  princes  ;  at  others,  fo  luxuriant 
as  even  to  tend  to  anarchy,  a  worfe  ftate  than  tyranny 
itfelf,  as  any  government  is  better  than  none  at  all. 
But  the  vigour  of  our  free  conftitution  has  always  de¬ 
livered  the  nation  from  thefe  embarraffments :  and,  as 
'loon  as  the  convulfions  confequent  on  the  ftruggle  have 
been  over,  the  balance  of  our  rights  and  liberties  has 
iettled  to  its  proper  level ;  and  their  fundamental  ar¬ 
ticles  have  been  from  time  to  time  aflerted  in  parlia¬ 
ment,  as  often  as  they  were  thought  to  be  in  danger: 
Jilacljt.  Firft,  by  the  great  charter  of  liberties,  which  was 

iCvument.  obtained,  fword  in  hand,  from  King  John,  and  after¬ 
wards,  with  fome  alterations,  .confirmed  in  parliament 
by  King  Henry  III.  his  fon.  Which  charter  contain¬ 
ed  very  few  new  grants;  but,  as  Sir  Edward  Coke  ob- 
ferves,  was  for  the  mod  part  declaratory  of  the  prin¬ 
cipal  grounds  jof  the  fundamental  laws  of  England. 
Afterwards,  by  tlie  ftatute  called  confirmatio  cartarum , 
whereby  the  great  charter  is  directed  to  be  allowed  as 
the  common  lav.’;  all  judgments  contrary  to  it  are  de¬ 
clared  void ;  copies  of  it  are  ordered  to  be  fent  to  all 
.cathedral  churches,  and  read  twice  a-year  to  the  peo¬ 
ple  ;  and  fentence  of  excommunication  is  direfted  to 


be  as  conilantly  denounced  againft  all  thofe  that  by  liberty, 
word,  deed,  or  counfel,  aft  contrary  thereto,  or  in  any  "  *  w 

degree  infringe  it.  Next  by  a  multitude  of  fublequent 
corroborating  ftatutes  ( Sir  Edward  Coke  reckons  32), 
from  the  firft  Edward  to  Henry  IV.  Then,  after  a 
long  interval,  By  the  petition  of  right;  which  was  a  par¬ 
liamentary  declaration  of  the  liberties  of  the  people, 
affented  to  by  King  Charles  I.  in  the  beginning  of  his 
reign.  Which  was  clofely  followed  by  the  ftill  more 
ample  -Conceffions  made  by  that  unhappy  prince  to  his 
parliament,  before  the  fatal  rupture  between  them  ; 
and  by  tlie  many  falutary  -laws,  particulary  the  habeas 
corpus  aft,  palled  under  Charles  II.  To  thefe  fucceed- 
ed  the  bill  of  rights ,  or  declaration  delivered  by  the  lords 
and  commons  to  the  prince  and  princefs  of  Orange, 

13th  February  1688  ;  and  afterwards  enafted  in  par¬ 
liament,  when  they  became  king  and  queen :  which  de¬ 
claration  concludes  in  thefe  remarkable  words  ;  “  and 
they  do  claim,  demand,  and  infill  upon,  all  and  lingu¬ 
lar  the  premifes,  as  their  undoubted  rights  and  liber¬ 
ties.”  And  the  aft  of  parliament  itfelf  recognifes  “  all 
and  lingular  the  rights  and  liberties  aflerted  and  claim¬ 
ed  in  the  faid  declaration  to  be  the  true,  ancient,  and 
indubitable  rights  of  the  people  of  this  kingdom.” 

Laftly,  thefe  liberties  were  again  aflerted  at  the  com¬ 
mencement  of  the  prefent  century,  in  the  a3  of  fettle * 
merit,  whereby  the  crown  was  limited  to  his  prefent 
majefty’s  ilhiftrious  houfe :  and  fome  new  provifions 
were  added,  at  the  fame  fortunate  era,  for  better  fecu- 
ring  our  religion,  laws,  and  liberties  ;  which  the  fta¬ 
tute  declares  to  be  “  the  birthright  of  the  people  of 
England,”  according  to  the  ancient  doftripe  of  the 
common  law. 

Thus  much  for  the  declaration  of  our  rights  and  li¬ 
berties.  The  rights  thcmfelves,  thus  defined  by  thefe 
feveral  ftatutes,  confift  in  a  number  of  private  immu¬ 
nities  ;  which  will  appear,  from  what  has  been  pre¬ 
mised,  to  be  indeed  no  other,  than  either  that  reft « 
duum  of  natural  liberty,  which  is  not  required  by  the 
laws  of  fociety  to  be  Sacrificed  to  public  convenience  j 
or  elfe  thofe  civil  privileges,  which  fociety  hath  enga¬ 
ged  to  provide,  in  lieu  of  the  natural  liberties  fo  given 
up  by  individuals.  Thefe  therefore  were  formerly,  ei¬ 
ther  by  inheritance  or  purchafe,  the  rights  of  all  man¬ 
kind  ;  but,  in  moft  other  countries  of  the  world,  being 
now  more  or  lefs  debafed  and  deftroyed,  they  at  pre¬ 
fent  may  be  faid  to  remain,  in  a  peculiar  and  empha- 
tical  manner,  the  rights  of  the  people  of  Britain.  And 
thefe  may  be  reduced  to  three  principal  or  primary  ar¬ 
ticles  ;  the  right  of  perfonal  fecurity,  the  right  of  per- 
fonal  liberty,  and  the  right  of  private  property :  be- 
caufe,  as  there  is  no  other  known  method  of  compul- 
ilon,  or  of  abridging  man’s  natural  free-will,  but  by 
an  infringement  or  diminution  of  one  or  other  of  thei’e 
important  rights,  the  prefervation  of  thefe  inviolate 
may  juftly  be  faid  to  include  the  prefervation  of  our 
civil  immunities  in  their  largeft  and  moft  extenfive  fenfe. 

See  the  article  Rights. 

In  vain,  however,  would  thefe  rights  he  declared, 
ascertained,  and  protefted  by  the  dead  letter  of  the 
laws,  if  the  conftitution  had  provided  no  other  me¬ 
thod  to  fecure  their  nftual  enjoyment.  It  has  there¬ 
fore  eftablifhed certain  Other  auxiliary  fubordinate  rights 
of  the  fubjeft,  which  ferve  principally  as  harriers  to 
proteft  and  maintain  inviolate  the  three  great  and-  pri¬ 
mary 
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-ty.  niary  rights,  of  perfonal  fecurity,  perfonal  liberty,  and 
private  property.  Thefe  are, 

1.  The  confutation,  powers,  and  privileges  of  par¬ 
liament  ;  for  which  fee  Parliament. 

2.  The  limitation  of  the  king's  prerogative,  by 
bounds  fo  certain  and  notorious,  that  it  is  impoffible 
he  fliould  exceed  them  without  the  confent  of  the  peo¬ 
ple  ;  as  to  which,  fee  Prerogative.  The  former  of 
thefe  keeps  the  legiflative  power  in  due  health  and  vi¬ 
gour,  fo  as  to  make  it  improbable  that  laws  fliould 
be  enafted  deftruftive  of  general  liberty  :  the  latter  is 
a  guard  upon  the  executive  power,  by  retraining  it 
from  adding  either  beyond  or  i.n  contradiction  to  the 
laws  that  are  framed  and  eftablifhed  by  the  other. 

3.  A  third  fubordinate  right  of  every  Briton  is  that 
of  applying  to  the  courts  of  jultice  for  redrefs  of  in¬ 
juries.  Since  the  law  is,  in  this  realm,  the  fupreme 
arbiter  of  every  man’s  life,  liberty,  and  property, 
courts  of  juftice  mu  ft  at  all  times  be  open  to  the  fub¬ 
jeft,  and  the  law  be  duly  adminiftered  therein.  The 
emphatical  words  of  mogna  carta ,  fpoken  in  the  perfon 
of  the  king,  who  in  judgment  of  law  (fays  Sir  Edward 
Coke)  is  ever  prefent  and  repeating  them  in  all  his 
courts,  are  thefe :  Nulli  vendsmus ,  nulli  negabimus ,  aut 
differ  emus  redum  vel  jufiitiam  ;  “  and  therefore  every 
fubjeft  (continues  the  fame  learned  author),  for  injury 
done  to  him  in  bonis,  in  terris ,  vel perfona ,  by  any  other 
fubjedl,  be  he  ccclefiaftical  or  temporal,  without  any 
exception,  may  take  his  remedy  by  the  courfe  of  the 
law,  and  have  juftice  and  right  for  the  injury  done  to 
him,  freely  without  fale,  fully  without  any  denial,  and 
Ipeedily  without  delay.”  It  were  endkfsto  enumerate 
all  the  ajfu  rnative  abbs  of  parliament,  wherein  juftiee  is 
directed  to  be  done  according  to  the  law  of  the  land : 
and  what  that  law  is,  every  fubjedl  knows  ;  or  may 
know'  if  he  pleafes :  for  it  depends  not  upon  the  arbi¬ 
trary  will  of  any  judge  ;  but  is  permanent,  fixed,  and 
unchangeable,  unlefs  by  authority  of  parliament.  We 
fliall  however  juft  mention  a  few  negative  ftatutes, 
whereby  abufes,  perverfions,  or  delays  of  juftice,  efpe- 
cially  by  the  prerogative,  are.  reftrained.  It  is  ordain¬ 
ed  by  magna  carta,  that  no  freeman  /hall  be  outlawed, 
that  is,  put  out  of  the  protedlion  and  benefit  of  the 
laws,  but  according  to  the  law  of  the  land.  By  2 
Edw.  III.  c.  8.  and  11  llic.  II.  c.  to.  it  is  enadled, 
that  no  commands  or  letters  fhall  be  fent  under  the 
great  leal,  or  the  little  feal,  the  fignet  or  privy  feal, 
in  difturbanee  of  the  law  j  or  to  dillurb  or  delay 
common  right  :  and,  though  fuch  commandments 
fhould  come,  the  judges  ihall  not  ceafe  to  do  right: 
which  is  alfo  made  a  part  of  their  oath  by  ftatute- 
j8  Edw.  III.  ft.  4.  And  by  x  W.  &  M.  ft.  2.  c.  2. 
it  is  declared,  that  the  pretended  power  of  fufpending 
or  difpenfing  with  laws,  or  the  execution  of  laws,  by 
regal  authority  without  confent  of  parliament,  is  il¬ 
legal. 

Not  only  the  fubftanti&l  part,  or  judicial  decifions,. 
of  the  law,  but  alfo  the  formal  part,  or  method  of 
proceeding,  cannot  be  altered  but  by  parliament :  for, 
if  once  thofe  outworks  were  demolifhed,  there  w'ould 
be  an  inlet  to  all  manner  of  innovation  in  the  body  of 
the  law  itfelf.  The  king,  it  is  true,  may  ere  ft  new 
courts  of  juftice ;  but  then  they  muft  proceed  aeeord- 
ing  to  the  old  eftablifhed  forms  of  the  common  law. 
For  which-reafon  it  is  declared-in  the  ftatute  16  Car.  I. 


c.  10.  upon  the  diflolulion  of  the  court  of  ftar-chamber,  Liberty, 
that  neither  his  majefty,  nor  his  privy-council,  have  1 

any  jurifdiftion,  power,  or  authority,  by  Lnglifii  bill, 
petition,  articles,  libel  (which  were  the  courfe  of  pro¬ 
ceeding  in  the  ftar-chfimber,  borrowed  from  the  civil 
law),  or  by  any  other  arbitrary  way  whatfoever,  to  ex¬ 
amine,  or  draw  into  queftion,  determine,  or  difpofe 
of  the  lands  or  goods  of  any  fubjefts  of  this  king¬ 
dom  ;  but  that  the  lame  ought  to  be  tried  and  deter¬ 
mined  in  the  ordinary  courts  of  juftice,  and  by  courfe 
of  law. 

4.  If  there  fliould  happen  any  uncommon  injury,  01- 
infringement  of  the  rights  before  mentioned,  which 
the  ordinary  courfe  of  law  is  too  defeftive  to  reach, 
there  ftill  remains  a  fourth  fubordinate  right,  apper¬ 
taining  to  every  individual,  namely,  the  right  of  peti¬ 
tioning  the  king,  or  either  houfe  of  parliament,  for 
the  redrefs  of  grievances.  In  -Ruflia  vve  are  told,  that 
the  Czar  Peter  eftablifhed  a  law-,  that  no  fubjeft  might 
petition  the  throne  till  he  had  firft  petitioned  two 
different  minifters  of  ftate.  In  cafe  he  obtained  juftice 
from  neither,  he  might  then  prefent  a  third  petition 
to  the  prince  ;  but  upon  pain  of  death,  if  found  to  be 
in  the  wrong.  The  confequence  of  which  was,  that- 
110  one  dared  to  offer  fuch  third  petition  ;  and  grie¬ 
vances  feldom  falling  under  the  notice  of  the  fovereigiv 
he  had  little  opportunity  to  redrefs  them.  The  re- 
ftriftions,  for  fome  there  are,  wliieh  are  laid  upon  pe¬ 
titioning  in  Britain,  are  of  a  nature  extremely  different  $ 
and  while  they  promote  the  fpirit  of  peace,  they  are 
no  cheek  upon  that  of  liberty.  Care  only  muft  be 
taken,  left,  under  the  pretence  of  petitioning,  the  fub¬ 
jeft  be  guilty  of  any  riot  or  tumult ;  as  happened  in 
the  opening  of  the  memorable  parliament  in  1 640 : 
and,  to  prevent  this,  it  is  provided  by  the  ftatute  13; 

Car.  II.  ft.  x.  c.  5.  that  no  petition  to  the  king,  or 
either  houfe  of  parliament,  for  any  alteration  in  church 
or  ftate,  fhall  be  figned  by  above  20  perfons,  unlefs 
the  matter  thereof  be  approved  by  three  juftices  of  the 
peace,  or  the  major  part  of  the  grand  jury,  in  the 
country  3  and  in  London,  by  the  lord  mayor,  alder- 
ixxen,  and  common-council :  nor  fhall  any  petition  be 
prefented  by  hiore  than  10  perfons  at  a  time.  But, 
under  thefe  regulations,  it  is  declared  by  the  ftatute 

1  W.  &  M.  ft,  2.  c.  2.  that  the  fubjeft  liarh  a  right 
to  petition;  and  that  all  commitments  and  profecutions 
fbr  fuch  petitioning  are  illegal. 

5.  The  fifth  and  laft  auxiliary  right  of  the  fubjeft,. 
that  we  fhall  at  prefent  mention,  is  that  of  having  aims 
for  their  defence,  fuitable  to  their  condition  and  de¬ 
gree,  and  fuch  as  are  allowed  by  law.  Which  is  alio 
declared  by  the  fame  ftatute  1  W.  &  M.  ft.  2.  c.  2. 
and  is  indeed  a  public  allowance,  under  due  reftric- 
tions,  of  the  natural  right  of  reliftance-  and  felf-pre- 
fervation,  when  the  fauftioqs  of  fociety  and  laws 
are  found  inlufficient  to  reftraiu  the  violence  of  op — - 
preffion. 

In  thefe  feveral  articles  confifi  the  rights,  or,  as 
they  are  frequently  termed,  the  liberties  of  Britons  :  li¬ 
berties  more  generally  Talked  of,  than  thoroughly  un- 
derftood;  and  yet  higlily  neceflary  to  be  perfeftly 
known  and  confide  red  by  every  man  of  rank  or  pro- - 
perty,  left  his  ignorance  of  the  points  whereon  they 
are  founded  fliould  hurry  Eim  into  faftion  and  licen- 
tioufnefa  on  the  one  hand,. or  a  pufiliauimous  indifie- 
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rente  and  criminal  fubmifiion  on  the  other.  And  We  ment  to  revive  it,  in  the  fubfequent  part  of  that  reigft  Inberry, 
have  feen  that  thefc  rights  confift,  primarily,  in  tire  (Com.  Journ.  11  Feb.  1694.  Nov.  1695.  22  Oft.  Eibcthra,. 
free  enjoyment  of  perfonalTecnrity,  of  perfonal  liber-  1696.9  Feb.  1697.  31  Jan.  1698.)  yet  the  parliament  *  * 

ty,  and  of  private  property.  So  long  as  thefe  remain  refitted  it  fo  ftrongly,  that  it  finally  expired,  and  the 
inviolate,  the  fubjeft  is  perfeftly  free  ;  for  every  fpe-  •  prefs  became  properly  free  in  1 694,  and  has  continued 
eies  of  compulfive  tyranny  and  oppreffion  mutt  aft  in  lb 'ever  fince. 

oppofition  to  one  or  other  of  thefe  rights,  having  no  The  liberty  of  the  prefs,  however,  fo  effential  to 
other  objeft  upon  which  it  can  poffibly  be  -employed,  the  nature  of  a  free  ftate,  confifts  not  in  freedom  from 
To  preferve  thefe  from  violation,  it  is  necefiary  that  cenfure  for  any  criminal  matter  that  may  be  publifhed, 

•the  conftitution  of  parliaments'  be  fnpported  in  its  full  but  in  laying  no  previous  rettraiuts  upon  publications, 
vigour ;  and  limits,  certainly  known,  be  fet  to  the  royal  Every  freeman  has  undoubtedly  a  right  to  lay  what 
•prerogative.  And,  laftly,  to  vindicate  thefe  rights,  fentiments  he  pleafes  before  the  public;  to  forbid  this, 

'when  aftually  violated  or  attacked,  the  fubjefts  of  Bri-  is  to  deftroy  the  freedom  of  the  prefs:  but'  if  he  pub- 
tain  are  in titled,  in  the  firft  place,  to  the  regular  ad-  1  ifhes  what  is  improper,  mifehievous,  or  illegal,  he  mutt 
miniftration  and  free  courfe  of  jultice  in  the  courts  of  take  the  confequence  of  his  own  temerity  f.  Tofub-fSee  Lilt!. 
•law;  next,  to,  the  right  of  petitioning  the  king  and  jeft  the  prefs  to -the  reftriftive  power  of  a  licenfer  in 
parliament  for  redrefs  of  grievances ;  and,  laftly,  to  the  the  manner  above  mentioned,  is  to  fubjeft  all  freedom 
right  of  having  and  uling  arms  for  felf  prefervation  of  fentiment  to  the  prejudices  of  one  man,  and  make 
and  defence.  And  all  thefe  rights  and  liberties  it  is  him  the  arbitrary  and  infallible  judge  of  all  controverted 
■our  birthright  to  enjoy  entire  >  unlefs  where  the  laws  points  in  learning,  religion,  and  government.  But  to 
of  our  country  have  laid  them  under  necefiary  reftraints.  pwnifh  (as  the  law  does  at  prefent)  any  dangerous  or 
Reftraints  in  themfelves  fo  gentle  and  moderate,  as  offenfive  writings  which,  when  publiflied,  fhall,  on  a 
will  appear  upon  farther  inquiry,  that  no  mail  of  fenfe  fair  and  impartial  trial,  be  adjudged  of  a  pernicious 
•or  probity  would  wifh  to  fee  them  flackened.  For  all  tendency,  is  necefiary  for  the  prefervation  of  peace  and 
of  us  have  it  in  our  choice  to  do  every  thing  that  a  good  order,  of  government  and  religion,  the  only  folid 
-good  man  would  defire  to  do ;  and  are  reftrained  from  foundations  of  civil  liberty.  Thus  the  will  of  indivi- 
nothing,  but  what  would  be  pernicious  either  to  our-  duals  is  ttill  left  free  ;  the  abufe  only  of  that  free-will 
felves  or  our  fellow-citizens.  So  that  this  review  of  is  the  objeft  of  legal  punifhment.  Neither  is  any  re- 
our  fituation  may  fully  juftify  the  obfervation  of  a  ftraint  hereby  laid  upon  freedom  of  thought  or  inquiry ; 
learned  French  author,  who  indeed  generally  both  liberty  of  private  fentiment  is  ttill  left ;  the  diflemina- 
thought  and  wrote  in  the  fpirit  of  genuine  freedom ;  ting  or  making  public  of  bad  fentiments,  deftruftive 
and  who  hath  not  fcrupled  to  profefs,  even  in  the  of  the  ends  of  focifty,  is  the  crime  which  fociety  cor- 
very  bofom  of  his  native  country,  that  the  Britifh  is  refts.  A  man  (fays  a  fine  writer  on  this  fubjeft)  may 
the  only  nation  in  the  world,  where  political  or  civil  be  allowed  to  keep  poifons  in  hisclofet,  but  not  pub- 
liberty  is  the  direft  end  of  its  conftitution.  Recom-  licly  to  vend  them  as  cordials.  And  to  this  we  may 
mending  therefore  to  the  ftudent  in  our  laws  a  far-  add,  that  the  only  plaufible  argument  heretofore  ufed 
ther  and  more  accurate  fearch  into  this  extenfive  and  for  reftraining  the  juft  freedom  of  the  prefs,  “  that  it 
important  title,  we  fliall  clofe  our  renaarks  upon  it  with  was  necefiary  to  prevent  the  daily  abufe  of  it,”  will 
the  expiring  wifh  of  the  famous  Father  Paul  to  his  entirely  lofe  its  force,  when  it  is  fhown  (by  a  feafonable 
country,  “  Esto  perpetua  !”  exertion  of  the  laws)  that  the  prefs  cannot  be  abufed  to 

Liberty  and  Necejfity.  See  Metaphysics.  any  bad  purpofe  without  incurring  a  fuitable  punifh- 

Libf.rty  nf  the  Prefs.  The  art  of  printing,  foon  ment :  whereas,  it  cari  never  be  ufed  to  any  good  one 
after  its  introduftion,  was  looked  upon  in  England,  when  under  the  controul  of  an  infpeftor.  So  true 
as  well  as  in  other  countries,  as  merely  a  matter  of  will  it  be  found,  that  to  cenfure  the  licentioufnefs,  is  t« 

Hate,  and  fubjeft  to  the  coercion  of  the  crown.  It  Was  maintain  the  liberty  of  the  prefs. 

•therefore  regulated  with  us  by  the  king’s  proclamations,  Liberty,  in  mythology,  was  a  goddefs  both  among 
prohibitions,  charters  of  privilege  and  licence,  and  fi-  the  Greeks  and  Romans.  Among  the  former  fhe 
natty  by  the  decrees  of  the  court  of  ftar-chamber,  which  was  invoked  under  the  title  Eleutberia  ;  and  by  the 
limited  the  number  of  printers,  and  of  prefles  which  each  latter  fhe  was  called  Libertas,  and  held  in  lingular  ve- 
fhould  employ,  and  prohibited  new  publications  unlefs  neration ;  temples,  altars,  and  ftatues,  were  erefted 
-previoiifly  approved  by  proper  licenfers.  On  the  de-  in  honour  of  this  deity,  A  very  magnificent  temple 
molition  of  this  odious  jurifdiftion  in  1641,  the  long  was  confecrated  to  heron  mount  Aventin,  by  Tibe- 
parliament  of  Charles  I.  after  their  rupture  with  that  rius  Gracchus,  before  which  was  a  fpacious  court, 
prince,  afiumed  the  fame  powers  as  the  ftar-chamber  catted  atrium  lihertatis.  The  Romans  'alfo  erefted  a 
had  exercifed  with  refpeft  to  the  licenfing  of  books:  new  temple  in  honour  of  Liberty,  when  Julius  Csefar 
and  in  1643,  I^47»  *649,  and  1652  (Scobell.  i.  44,  eftablifhed  his  empire  over  them,  as  if  their  liberty 
134.  ii.  88,  230.)  iflued  their  ordinances  for  that  pur-  had  been  fecured  by  an  event  which  proved  fatal  to 
pofe,  founded  principally  on  the  ftar-chamber  decree  it.  In  a  medal  of  Brutus,  Liberty  is  exhibited  under 
of  1637.  In  1662,  was  parted  the  ftatute  13  &  14.  the  figure  of  a  woman,  holding  in  one  hand  a  cap,  the 
Car.  II.  c.  33.  which,  with  fome  few  alterations,  was  fymbol  of  Liberty,  and  two  poinards  in  the  other,  with 
copied  from  the  parliamentary  ordinances.  This  aft  the  infeription  idibvs  martiis. 
expired  in  1679;  but  was  revived  by  ftatute  1  Jac.  II.  LIBETHRA  (anc.  geog.),  the  fountain  of  fong, 
c.  17.  and  continued  till  1692.  It  was  then  continued  was  fituated  in  Magnefia,  a  diftrift  of  Macedonia  an- 
for  two  years  longer  by  ftatute  4  W.  &  M.  c.  24.  but  nexed  to  Thefialy ;  diftinft  from  the  town  of  Li- 
though  frequent  attempts  were  made  by  the  govern-  bethra,  which  flood  on  the  mount  Olympus,  where  it 
N?i8i.  3  verges 
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Lifccthtius  verges  towards  Macedonia1:  lienee  the  Mufes  are  called 
11  Libethrides,  (Virgil,)  Strabo  plaees  on  Helicon,  not 
,  Llbra'  bnly  Hippocrene,  and  the  temple  of  the  Mufes,  but 
T  alfo  the  cave  of  the  nymphs  Libethrides. 

LIBETHRIUS  mons  (anc.  geog.),  a  mountain 
of  Bceotia,  diftant  from  Coronea  40  ftadia;  where 
flood  the  liatues  of  the  Mufes,  and  of  the  nymphs, 
fumamed  Libethride.  A  mountain  probably  conjoined 
with,  or  at  leaft  very  near  to,  Helicon. 

LIBITINA,  in  the  Roman  mythology,  a  goddefs 
which  prefided  over  funerals.  This  goddefs  was  the 
fame  with  the  Venus  infera  or  Eplthymbia  of  the  Greeks. 
She  had  a  temple  at  Rome,  where  was  lodged  a  cer¬ 
tain  piece  of  fnoney  for  every  perfon  who  died,  whofe 
name  was  recorded  in  a  regifter  called  Libitina  ratio. 
This  practice  was  eftablilhed  by  Servius  Tullius,  In 
order  to  obtain  an  account  of  the  number  of  annual 
deaths  in  the  city  of  Rome,  and  confequently  the 
rate  of  ir.creafe  or  decreafe  of  its  inhabitants. 

LIBITINARII,  were  undertakers  whofe  office  it 
was  to  take  care  of  funerals,  prepare  all  things  necef- 
fary  upon  the  folcmn  .occafion,  and  furnifh  every  ar¬ 
ticle  required.— They  got  their  livelihood  by  this 
gloomy  bufinefs,  and  kept  a  number  of  fervants  to 
*  perform  the  working  part  of  the  profeffion,  fuch  as 

the  pollinQorts,  vefpilhnes ,  See.  The  name  Libitinarii  is 
derived  from  Libitina ,  the  goddefs  of  funerals,  in  whofe 
temple  were  fold  all  things  relating  to  funerals.  See 
Funeral. 

I.IBNA  (anc.  geog.),  a  facerdotal  city  in  the  tribe 
of  Judah,  a  place  of  ftrength,  as  appears  from  Senna¬ 
cherib’s  laying  fiege  to  it,  2  Kings  xix.  Ifafsh  xxxvii. 

In  Jerome’s  timt,  a  village,  called  Lobna,  in  the  ter¬ 
ritory  of  Eleutheropolis. 

LIBOURNE,  a  town  of  France,  in  Guienne,  and 
in  Bourdelois.  It  is  a  populous  trading  town,  and  is 
fcated  on  the  river  Dordogne.  W.  Long.  o.  10.  N. 
Eat.  44.  55. 

LIBRA,  or  balance,  ohe  of  the  mechanical 
powers.  See  Balance. 

Libra,  in  aftronomy,  one  of  the  12  figns  of  the 
zodiac,  and  exadlly  oppofite  to  Aries ;  to  called  be- 
•caufe  when  the  fun  is  in  this  fign  at  the  autumnal 
equinox,  the  days  and  nights  are  equal  as  if  weighed 
in  a  balance. — The  liars  in  this  conftellation  according 
to  Ptolemy  are  17,  Tycho  ic,  Hevelius  20,  and 
Flamllead  51. 

Libra  alfo  denotes  the  ancient  Roman  pound,  bor¬ 
rowed  from  the  Sicilians,  who  callcd.it  litra. 

The  libra  was  divided  into  1 2  unc'ue  or  ounces,  and 
the  ounce  into  24  fcruples. 

The  divifions  of  the  libra  were,  tire  uncia,  one 
twelfth  ;  the  feu  tans,  one  fixth  ;  the  quadrant,  one 
fourth  5  the  trims,  one  third;  the  quincunx,  five  ounces; 
the  femis,  fix  ;  the  feptunx,  feven  :  the  bes,  eight ;  the 
dodrans,  nine :  the  dextrans,  ten  ;  the  deunx,  eleven ; 
laftly,  the  as  weighed  twelve  ounces  or  one  libra. 

The  Roman  libra  was  ufed  in  France  for  the  pro¬ 
portions  of  their  coin  till  the  time  of  Charlemagne, 
or  perhaps  till  that  of  Philip  I.  in  1093,  their  fols  being 
fo  proportioned,  as  that  20  of  them  Were  equal  to  the 
libra.  By  degrees  it  became  a  term  of  account ;  and 
every  thing  of  the  value  -of  twenty  fols  was  called  a 

Vol.  X.  Part  I, 


]  LIB 

Libra  penfa,  ift  Our  law  books,  denotes  a  pound  of  libra 
money  in  weight.  It  was  ufual  in  former  days  not 
only  to  tell  the  money  but  to  weigh  it :  becaufe  many  11  rafy 
cities,  lords,  and  bifhops,  having  their  mints,  coined 
money,  and  often  very  bad  too;  for  which  reafon, 
though  the  pound  con  filled  of  20  (hillings,  they  al¬ 
ways  weighed  it. 

LIBRA RII,  among  the  ancients,  were  a  fort  of 
copyifts  who  tranferibed  in  beautiful  or  at  leaft  legible 
characters,  what  had  been  wriien  by  the  notani  in 
notes  and  abbreviatures. 

LIBRARY, 'an  edifice  or  apartment  deftined  for 
holding  a  confiderable  number  of  books  placed  regu¬ 
larly  on  fhelves  ;  or  the  books  themfelvcs  lodged  in  it. 

Some  authors  refer  the  origin  of  libraries  to  the 
Hebrews ;  and  obferve,  that  the  care  tliefe  took  for 
the  ptefervation  of  their  facted  books,  and  the  me¬ 
mory  of  what  concerned  the  aCliqns  of  their  anteftors, 
became  an  example  to  other  nations,  particularly  to 
the  Egyptians.  Ofmanduas,  king  of  Egypt,  is  laid 
to  have  taken  the  hint  firft  ;  who,  according  to  Dio-* 
dorus,  had  a  library  built  in  his  palace,  with  this  in- 
feription  over  the  door,  wtxhs  iatprion.  Nor  were 
the  Ptolemies,  who  reigned  in  the  fame  country,  lefs 
curious  and  magnificent  in  books. 

The  feripture  alfo  fpeaks  of  a  library  of  the  kings 
of  Perfia,  'Ezra  v.  17.  vi.  1.  which  fome  imagine  to 
have  confided  of  the  hillorians  of  that  nation,  and  of 
memoirs  of  the  affairs  of  ftate ;  but,  in  effeCl,  it  ap¬ 
pears  rather  to  have  been  a  depofitory  of  law's,  char¬ 
ters,  and  ordinances  of  the  kings.  The  Hebrew  text 
calls  it  the  houfe  of  treafures,  and  afterwards  the  houfe 
of  the  rolls,  where  the  treafures  were  laid  up.  We 
may,  W'ith  more  juftice,  call  that  a,  library,  mentioned 
in  the  fecond  of  Efdras  to  have  been  built  by  Nehe- 
miah,  and  in  which  were  preferved  the  books  of  the 
prophets,  and  of  David,  and  the  letters  of  their  kings. 

The  firft  who  ere&ed  a  library  at  Athens,  was  tire 
tyrant  Pififtratus :  and  yet  Strabo  refers  the  honour 
of  it  to  Ariftotle.  That  of  Pififtratus  was  tranfport- 
ed  by  Xerxes  into  Perfia,  and  was  afterwards  brought 
back  by  Seleucus  Nicanor  to  Athens.  Long  after, 
it  was  plundered  by  Isylla,  and  re-eftablilhed  by  Ha¬ 
drian.  Plutarch  fays,  that  under  Eumenes  there  was 
a  library  at  Pergatnus,  containing  200,000  books. 
Tyrannian,  a  celebrated  grammarian,  contemporary 
w  ith  Pompey,  had  a  library  of  30,000  volumes.  That 
of  Ptolemy  Philadelphus,  according  to  A.  Gellius,  con¬ 
tained  700,000,  all  in  rolls,  burnt  by  Cafar’s  foldiers. 

Conftantine,  and  his  fuceeffor6,  ereCted  a  magni¬ 
ficent  one  at  Conftantinople  ;  which  in  the  eighth  cen¬ 
tury  contained  300,000  volumes,  all  burnt  by  order 
of  Leo  Ifaurus ;  and,  among  the  reft,  one  wherein 
the  Iliad  and  Odyffey  were  written  in  letters  of  gold, 
on  the  guts  of  a  ferpent. 

The  moll  celebrated  libraries  of  ancient  Rome,  were 
the  Ulpkn,  and  the  Palatine.  They  alfo  boafl  much 
of  the  libraries  of  Paulus  jEmilius,  who  conquered 
Perfeus ;  of  Lucilius  Lucullus,  of  Afinjus  Pollio,  At- 
ticus,  Julius  'Severus,  Domitius,  Serenus,  Pamphilius 
Martyr,  and  tlie  emperors  Gordian  and  Trajan. 

Anciently,  every  large  church  had  its  library  ;  as 
appears  by  the  waitings  of  St  Jerome,  Anaftafius,  and 
others.  Pope  Nicholas  laid  the  firft  foundation  of 
D  that 
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Library.,  that  of  the  Vatican,  in  1450.  It  was  deftroyed  by 

— ”v - '  the  conftable  Bourbon,  in  the  lacking  of  Rome,  and 

reftored  by  Pope  Sixtus  V,  and  has  been  confiderably 
enriched  with  the  ruins  of  that  of  Heidelberg,  plun¬ 
dered  by  Count  Tilly  in  1622.  One  of  the  moftcom- 
pletc  libraries  in  Europe,  was  faid  to  be  that  created 
at  Florence  by  Cofmo  de  -Medicis,  over  the  gate 
whereof  is  written,  labor  absque  labore  ;  though 
it  is  now  exceeded  by  that  of  the  French  king,  be¬ 
gun  by  Francis  I.  *  nnented  by  Cardinal  Riehelieu, 
and  completed  by  M.  Colbert. 

The  emperor’s  library  at  Vienna,  according  to  Lam- 
becius,  confifts  of  80,000  volumes,  and  15,940  curious 
medals. 

The  Bodleian  library  at  Oxford,  built  on  the  foun¬ 
dation  of  that  of  Duke  Humphry,  exceeds  that  of 
any  univerfity-  in  Europe,  and  even  tliofe  of  all  the 
fovereigns  of  Europe,  except  the  emperor’s  and  French 
king’s,  which  are  each  of  them  older  by  100  years. 
It  was  firft  opened  in  1602,  and  has  fince  found  a 
great  number  of  benefactors  ;  particularly  Sir  Robert 
Cotton,  Sir  H.  Savil,  Archbifhop  Laud,  Sir  Kenelm 
Digby,  Mr  Allen,  Dr  Fococke,  Mr  Selden,  and 
others.  The  Vatican,  the  Medicean,  that  of  Betfa- 
rion  at  Venice,  and  thofe  juft  mentioned,  exceed  the 
Bodleian  in  Greek  manuferipts :  w'hich  yet  outdoes 
them  all  in  Oriental  manuferipts. 

As  to  printed  books,  the  Ambrofian  at  Milan,  and 
that  of  Wolfenbuttle,  are  two  of  the  molt  famous, 
and  yet  both  inferior  to  the  Bodleian. 

King's  Library,  at  St  James’s,  was  founded  by 
Henry,  eldeft  fon  of  James  I.  and  made  up  partly  of 
books,  and  partly  of  manuferipts,  with  many  other 
curiofities,  for  the  advancement  of  learning.  It  has 
received  many  additions  from  the  libraries  of  Ifaac 
Cafaubon.  and  others.- 

Col  Ionian  Library,  originally  confifted  of  958  vo 
lumes  of  original  charters,  grants,  inftruments,  letters 
of  fovereign  princes,  tranfadions  between  this  and 
other  kingdoms  and  ftates,  genealogies,  hiftories,  re- 
gifters  of  monafteries,  remains  of  Saxon  laws,  the  book 
of  Genefis,  thought  to  be  the  moft  ancient  Greek 
copy  extant,  and  faid  to  have  been  written  by  Origen 
in  the  fecond  century,  and  the  curious  Alexandrian 
copy  or  manufeript  in  Greek  capitals.  •  This  library 
is  kept  in  the  JBritifh  Mufeum,  with  the  large  and  va¬ 
luable  library  of  Sir  Hans  Sloane,  amounting  to  up¬ 
wards  cf  42,000  volumes,  & c.  There  are  many  pu¬ 
blic  libraries  belonging  to  the  feveral  colleges  at  Ox¬ 
ford  and  Cambridge,  and  the  univerfities  in  North 
Britain.  The  principal  public  libraries  in  London, 
befide  that  of  the  Mufeum,  are  thofe  of  the  college  of 
heralds,  of  the  college  of  phyficians,  of  Doctors  Com¬ 
mons,.  to  which  every  bilhop,  at  the  time  of  liis  con- 
fecration,  gives  at  leaft  20I.  fometimes  50I.  for  the 
purchafe  of  books;  thofe  of  the  Gray’s  Inn,  Lincoln’s 
Inn,  Inner  Temple,  and  Middle  Temple ;  that  of 
Lambeth,  founded  by  Archbiihop  Bancroft  in  1610, 
for  the  ufe  of  fucceeding  archbilhops  of  Canterbury, 
and  increafed  by  the  benefactions  of  Archbilhops  Ab¬ 
bot,  Sheldon,  and  Tennifou,  and  faid  to  confifl  of 
at  leaft  15,000  printed  books,  and  617  volumes  in 
manufeript  ;  that  of  Red-Crofs  ftreet,  founded  by  Dr 
Daniel  Williams,  a  Prefbyterian  divine,  and  fmee  en¬ 
riched  by  many  private  benefadions;  that  of  the  Royal 


Society,  called  the  Arundelian  or  Norfolk  library,  be- 
caufe  the  principal  part  of  the  collection  formerly  be¬ 
longed  to  the  family  of  Arundel,  and  was  given  to 
the  fociety  by  Henry  Howard,  afterwards  duke  of 
Norfolk,  in  1666,  which  library  has  been  increafed 
by  the  valuable  collection  of  Francis  Alton,  Efq;  in 
1715,  and  is  continually  increafing  by  the  numerous 
benefaCtions  of  the  works  of  its  learned  members,  and 
others:  that  of  St  Paul  s,  of  Sion  college;  the  queen’s 
library,  ereCted  by  Queen  Caroline  in  1737  ;  and  the 
furgeon’s  library,  kept  in  their  hall  in  the  Old  Bailey,  &c. 

In  Edinburgh  there  is  a  good  library  belonging  to 
the  univerfity,  well  furnilhed  with  books ;  which  are 
kept  in  good  order.  There  is  alfo  a  noble  library 
of  books  and  manuferipts  belonging  to  the  faculty  of 
advocates.  See  Advocate. 

LIBRATION,  in  altronomy,  an  apparent  irregu¬ 
larity  of  the  moons’s  motion,  whereby  Ihe  feems  to  li- 
brate  about  her  axis,  fometimes  from  the  eall  to  the 
well,  and  now  and  then  from  the  weft  to  the  eaft.  See 
Astronomy,  n°420. 

LIBURNIA  (anc.  geog. ),  a  diftriCl  of  Tllyricum, 
extending  towards  the  Adriatic  between  Iftria  on  the 
weft,  Dalmatia  on  the  eaft,  and  mount  Albius  on  the 
north.  Liburni,  the  people.  The  apparitors,  who 
at  the  command  of  the  magiftrate  fummoned  the 
people  from  the  country,  were  called  Liburn  i,  becaufe 
generally  men.  oft  Liburnia. — Liburna,  or  Liburnica, 
(Horace),  denoted  a  kind  of  light  and  fwift  fkiff,  ufed 
by  the  Liburnians  in  their  fea-rovirtgs  or  piracies,  for 
which  they  were  noted.  Lilurnum  ( Ju  venal )  was  a  fpeeies 
of  litter  made  in- form  of  Liburnian  fkiffs,  wherein  the 
noblemen  of  Rome  were  carried,  and  where  they  fat  at 
their  eafe,  either  reading  or  writing. 

LIBURNUS  (anc.geog.),  a  mountain  of  Campania. 
Alfo  a  port  of  Tufcany,  Now  Livorno,  or  Leghorn. 
E.  Long.  1 1.  N.  Lat.  43.  30. 

LIBYA,  in  general,  according  to  the  Greeks,  de* 
noted  Africa.  An  appellation  derived  from  lub , 
“  thirft,”  being  a  dry  and  thirfty  country.  See 
Africa. 

Libya,  in  a  more  reftrained  fenfe,  was  the  middle 
part  of  Africa,  extending  north  and  weft,  (Pliny).; 
between  the  Mediterranean  to  the  north,  and  Ethiopia 
to  the  eaft ;  and  was  two-fold,  the  Hither  or  Exterior 
Libya  ;  and  the  Farther  or  Interior.  The  former  lay 
between  the  Mediterranean  on  the  north,  and  the 
Farther  Libya  and  Ethiopia  beyond  Egypt  on  the 
fouth,  (Ptolemy).  The  Farther  or  Interior  Libya, 
was  a  vaft  country,  lying  between  the  Hither  Libya 
on  the  north,  the  Atlantic  ocean  on  the  weft,  the 
Ethiopic  on  the  fouth,  and  Ethiopia  beyond  Egypt 
on  the  eaft,  (Ptolemy). 

Libya,  in  a  ftill  more  reftrained  fenfe,  called,  for 
diftinClion’s  fake,  Libya  Propria,  was  a  northern  di¬ 
ftriCl  of  Africa,  and  a  part  of  the  Hither  Libya-,  fitu- 
ated  between  Egypt  to  the  eaft,  the  Mediterranean  to 
the  north,  the  Syrtis  Major  and  the  Regio  Tripoli- 
tana  to  the  weft,  the  Garamantes  and  Ethiopia  be¬ 
yond  Egypt  to  the  fouth.  Now  the  kingdom  and  defart 
of  Barca.  This  Libya  was  again  fubdivided  into  Libya 
taken  in  the  ftrideft  fenfe  of  all,  and  into  Marmarica 
and  Cyrenaica. .  Libya  in  the  ftrideft  fenfe,  otherwife 
the  Exterior,  was  the  moft  eaftem  part  of  Libya  Pro¬ 
pria,  next  to  Egypt,  with  Marmarica  on  the  weft,  the 
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Mediterranean  on  the  north,  and  the  Nubi,  now  called 
Nubia,  tothefouth,  (Ptolemy). 

LICENCE,  in  law,  an  authority  given  to  a  perlon 
to  do  fome  lawful  aft. 

Licenser  of  the  Prefs ..  See  Liberty  of  the  Prefs. 

LICENTIATE,  one  who  has  obtained  the  degree 
of  a  licence. — The  greateft  number  of  the  officers  of 
juftice  in  Spain  are  diftinguilhed  by  no  other  title 
than  that  cf  licentiate.  In  order  to  pafs  licentiate  in 
common  law,  civil  law,  and  phyfic,  they  muft  have 
ftudied  feven  years,  and  in  divinity  ten.  Among  us  a 
licentiate  ufually  means  a  phyfician  who  has  a  licence 
to  praftife,  granted  by  the  college  of  phyficians. 

LICETUS,  a  celebrated  phyfician  of  Italy,  was  bom 
at  Rappollo,  in  the  ftate  of  Genoa,  1577.  He  came,  it 
feems,  into  the  world,  before  his  mother  had  complet¬ 
ed  the  feventh  month  of  her  pregnancy  ;  but  his  father, 
being  an  ingenious  phyfician,  wrapped  him  up  in  cotton, 
and  nurtured  him  fo,  that  he  lived  to  be  77  years  of 
age.  He  was  trained  with  great  care,  and  became 
a  very  diftinguilhed  man  in  his  profeffion  ;  and  was  the 
author  of  a  great  number  of  works :  his  book  De 
Monjlris  every  body  muft  have  heard  of.  He  was 
profeffor  of  philofophy  and  phyfic  at  Padua,  where  he 
died  in  1655. 

LICHEN,  liver  wort,  in  botany;  a  genus  of 
the  natural  order  of  algae,  belonging  to  the  ciyptoga- 
mia  clafs  of  plants.  The  male  receptacle  is  roundiffi, 
fomewhat  plain  and  ffiining.  In  the  female  the  leaves 
have  a  farina  01  mealy  fubftance  fcattered  over  them. 
There  are  about  130  fpecies,  all  found  in  Britain. 
Among  the  molt  remarkable  are  the  following  : 

1.  The  geographicus  5  it  is  frequent  in  rocks,  and 
may  be  readily  diftinguilhed  at  a  diftance.  The  cruft 
or  ground  is  of  a  bright  greenilh-yellow  colour, 
fprinkled  over  with  numerous  plain  black  tubercles ; 
which  frequently  run  into  one  another,  and  form  lines 
refembling  the  rivers  in  a  map,  from  which  lall  cir- 
cumftance  it  takes  its  name. 

2.  The  calcarious,  or  black-nobbed  dyer’s  lichen, 
is  frequent  on  calcarious  rocks ;  and  hath  a  hard, 
fmooth,  white,  Honey,  or  tartareous  cruft,  cracked  or 
telfelated  on  the  furface,  with  black  tubercles.  Dille- 
nius  relates,  that  this  fpecies  is  ufed  in  dyeing,  in  the 
fame  manner  as  the  tartareus  after  mentioned. 

3.  The  ventofus,  or  red  fpangled  tartareous  lichen, 
hath  a  hard  tartareous  cruft,  cracked  and  teffelated  on 
the  furface,  of  a  pale  yellow  colour  when  frelh,  and  a 
light  olive  when  dry.  The  tubercles  are  of  a  blood- 
red  colour  at  top,  their  margin  and  bafe  of  the  fame 
colour  as  the  cruft.  The  texture  and  appearance  of 
this  (according  to  Mr  Lightfoot),  indicate  that  it 
would  anfwer  the  purpofes  of  dyeing  as  well  as  fome 
others  of  this  tribe,  if  proper  experiments  were  made. 

4.  The  candelarius,  or  yellow  farinaceous  lichen,  is 
common  upon  walls,  rocks,  boards,  and  old  pales. 
There  are  two  varieties.  The  firft  has  a  farinaceous 
cruft  of  no  regular  figure,  covered  with  numerous, 
fmall,  greenilh-yellow,  or  olive  Ihields,  and  grows 
commonly  upon  old  boards.  The  other  has  a  fmooth, 
hard,  circular  cruft,  wrinkled  and  lobed  at  the  circum¬ 
ference,  which  adheres  clofely  to  rocks  and  ftones.  In 
the  centre  are  numerous  Ihields  of  a  deeper'yellow  or 
orange  colour,  which,  as  they  grow  old,  fwell  in  the 
middle,  and  affume  the  figure  of  tubercles.  The  in¬ 
habitants  of  Smaland  in  Sweden  ferape  this  lichen  from 


the  rocks,  and  mix  it  with  their  tallow,  to  make  golden  f  Lichen, 
candles  to  bum  on  feftival  days. 

5.  The  tartarius,  or  large  yellow-faucer’d  dyer’s 
lichen,  is  frequent  on  rocks,  both  in  the  Highlands 
and  Lowlands  of  Scotland.  The  cruft  is  thick  and 
tough,  either  white,  or  greenilh-white,  and  has  a  rough 
warted  furface.  The  Ihields  are  yellow  or  buff-co¬ 
loured,  of  Various  fizes,  from  that  of  a  pin’s  head  to 
the  diameter  of  a  filver  penny.  Their  margins  are  of 
the  fame  colours  the  cruft.  This  lichen  is  much  ufed 
by  the  Highlanders  for  dyeing  a  fine  claret  or’  pom¬ 
padour  colour.  For  this  purpofe,  after  feraping  it  from 
the  rocks,  and  cleaning  it,  they  fteep  it  in  urine  for 
a  quarter  of  a  year.  Then  taking  it  out,  they  make  it 
into  cakes,  and  hang  them  up  in  bags  to  dry.  Tliefe 
cakes  are  afterwards  pulverifed,  and  the  powder  is  ufed 
to  impart  the  colour  w'ith  an  addition  of  alum. 

6.  The  parellus,  or  crawfifh-eye  lichen,  grows  upon 
walls  and  rocks,  but  is  not  very  common.  The  crufts 
fpread  clofely  upon  the  place  where  they  grow,  and 
cover  them  to  a  confiderable  extent.  They  are  rough, 
tartareous,  and  a Ih -coloured,  of  a  tough  coriaceous  fub¬ 
ftance.  The  ihields  are  numerous  and  crowded,  having 
white  or  afti-coloured,  ihallow,  plain  difes,  with  obtufe 
margins.  This  is  ufed  by  the  French  for  dyeing  a  red 
colour. 

7.  The  faxatilis,  or  grey-blue  pitted  lichen,  is  very 
common  upon  trunks  of  trees,  rocks,  tiles,  and  old 
wood.  It  forms  a  circle  two  or  three  inches  diameter. 

The  upper  furface  is  of  a  blue-grey  and  fometimes  of 
a  whitifh  aih-colour,  uneven,  and  full  of  numerous  fmall 
pits  or  cavities  ;  the  under  fide  is  black,  and  covered  all 
over,  even  to  the  edges,  with  ihort  fimple  hairs  or . 
radicles.  A  variety  fometimes  occurs  with  leaves  tinged 
of  a  red  or  purple  colour.  This  is  ufed  by  finches  and 
other  fmall  birds  in  conftrufting  the  outfide  of  their 
curioufly  formed  nefts. 

8.  The  omphalodes,  or  dark-coloured  dyers  lichen, 
is  frequent  upon  rock§.  It  forms  a  thick  widely  . ex¬ 
panded  cruft  of  no  regular  figure,  compofed  of  nume¬ 
rous  imbricated  leaves  of  a  brown  or  dark-purple  colour, 
divided  into  fmall  fegments.  The  margins  of  the  fhields 
are  a  little  crifped  and  turned  inwards,  and  their  outfide 
afh-coloured.  The  lichen  is  much  ufed  by  the  High¬ 
landers  in  dyeing  a  reddiih  brown  colour.  They  fteep  it 
in  urine  for  a  confiderable  time,  till  it  becomes  foft  and 
like  a  pafte  ;  then,  forming  the  pafte  into  cakes,  they 
dry  them  in  the  fun,  and  preferve  them  for  ufe  in  the 
manner  already  related  of  the  tartarius. 

9.  The  parietinus,  or  common  yellow  wall-lichen,  is 
very  common  upon  walls,  rocks,  tiles  of  houfes,  and 
trunks  of  trees.  It  generally  fpreads  itfelf  in  circles 
of  two  or  three  inches  diameter,  and  is  faid  to  dye  a 
good  yellow  or  orange  colour  with  alum. 

10.  The  ifiandicus,  or  eatable  Iceland  lichen,  grows  on 
many  mountains  both  of  the  Highlands  and  Lowlands 
of  Scotland.  It  confifts  of  nearly  eredt  leaves  about 
two  inches  high,  of  a  ftiff  fubftance  when  dry,  but  foft 
and  pliant  when  moift,  varioufly  divided  without  order 
into  broad  diftant  fegments,  bifid  or  trifid  at  the  ex¬ 
tremities.  The  upper  or  interior  furface  of  the  leaves  is  | 
concave,  chefnut  Colour,  fmooth,  and  Ihining,  but  red  at 
the  bafe ;  the  under  or  exterior  furface  is  fmoofh  and 
whitifh,  a  little  pitted,  and  fprinkled  with  very  minute 
black  warts.  The  margins  of  the  leaves  and  all  the 
fegments  from  bottom  to  top  are  ciliated  with  fmall, 
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Lichen.  fhort,  ftiff,  hair-like  fpinules,  of  a  dark  chefnut  colour, 
*“* — v~*-  turning  towards  the  upper  fide.  The  flu  elds  are  very 
rarely  produced.  For  the  ufes  of  this  as  an  efculent 
herb, fee  Iceland,  n°  io.  Made  into  broth  or  gruel,  it  is 
faiid  to  be  very  ferviceable  in  coughs  and  confumptions ; 
and,  according  to  Haller  and  Scopoli,  is  much  ufed  in 
thefe  complaints  in  Vienna. 

•  ii.  The  pulmonarius,  or  lung-wort  lichen,  grows  in 
Jhady  woods  upon  the  trunks  of  old  trees.  The  leaves 
are  as  broad  as  a  man’s  hand,  of  a  kind  .of  leather-like 
fubftance,  hanging  loofe  from  the  trunk  on  which  it 
grows,  and  laciniated  into  wide  angular  fegments.  Their 
natural  colour,  when  frefh,  is  green ;  but  in  drying, 
they  turn  firft  to  a  glaucous  and  afterwards  to  a  fufeous 
colour.  It  has  an  aftringent,  bitter  tafte ;  and,  ac¬ 
cording  to  Gmeliu,  is  boiled  in  ale  in  Siberia,  inftead  of 
hops.  The  ancients  ufed  it  in  coughs  and  afthmas,  &c. 
but  it  is  not  ufed  in  modern  practice. 

12.  The  calicaris,  or  beaked  lichen,  grows  fonietimes 
upon  trees,  but  more  frequently  upon  rocks,  efpecially 
on  the  fca-coafts,  but  is  not  very  common.  It  is  fmooth, 
gloffy,  and  whitifh,  producing  flat  or  convex  fhields, 
of  the  fame  colour  as  the  leaves,  very  near  the  fummits 
of  the  fegments,  which  are  acute  and  rigid,  and,  being 
often  reflected  from  the  perpendicular  by  the  growth  of 
the  fhields,  appear  from  under  their  limbs  like  a  hooked 
beak.  This  will  dye  a  red  colour  $  and  promifes,  in  that 
intention,  to  rival  the  famous  Lichen  Rocolla  or  Slrgol, 
which  is  brought  from  the  Canary  Iflands,  and  fome- 
times  fold  aj  the  price  of  80 1.  per  ton.  It  was  formerly 
ufed  inftead  of  ftarch  to  make  hair-powder, 

13.  The  pninaftri,  or  common  ragged  hoary- lichen, 
grows  upon  all  forts  of  trees  ;  but  it  is  generally  moft 
white  and  hoary  on  the  floe  and  old  palm  trees,  or 
Upon  old  pales.  This  is  the  moft  variable  of  the  whole 
tribe  of  lichens,  appearing  different  in  figure,  magni¬ 
tude,  and  colour,  according  to  its  age,  place  of  growth, 
and  fex.  The  young  plants  are  of  a  glaucous  colour, 
flightly  divided  into  fmall  acute  crefted  fegments.  As 
they  grow  older,  they  are  divided  like  a  flag’s  horn, 
into  more  and  deeper  fegments,  fomewhat  broad,  flat, 
foft,  and  pitted  on  both  fides,  the  upper  furface  of  a 
glaucous  colour,  the  under  one  white  and  hoary. — The 
male  plants,  as  Linnaeus  terms  them,  are  fhort,  feldom 
more  than  an  inch  high,  not  hoary  on  the  under  fide  ; 
and  have  pale  glaucous  fhields  fituated  .at  the  extremi¬ 
ties  of  the  fegments,  {landing  on  fhort  peduncles,  which 
are  only  fmall  ftiff  portions  of  the  leaf  produced.— The 
female  fpecimens  have  numerous  farinaceous  tubercles 
both  on  the  edges  of  their  leaves,  and  the  wrinkles  of 
their  furface. — The  pulverifed  leaves  have  been  ufed  as 
a  powder  for  the  hair,  and  alfo  in  dyeing  yarn  of  a  red 
colour. 

14.  The  jupiperinus,  or  common  yellow  tree-lichen, 
is  common  upon  the  trunks  and  branches  of  elms  and 
many  other  trees.  Linnaeus  fays  it  is  very  common  up- 
pfl  the  juniper.  The  Gothland  Swedes  dye  their  yarn 
of  a  yellow  colour  with  it,  and  give  it  as  a  fpecific  in  the 
jaundice. 

15.  The  caninus,  or  afh-coloured  ground-liverwort, 
grows  upon  the  ground  among  mofs,  at  the  roots  of 
trees  jn  fhady  woods,  and  is  frequent  alfo  in  heaths  and 
ftony  places.  The  leaves  are  large,  gradually  dilated  to¬ 
wards  the  extremities,  and  divided  into  roundifh  eleva- 
H4  lobes.  Their  upper  fide,  in  dry  weather,  is  afh-co¬ 


loured  ;  in  rainy  weather,  of  a  dull  fufeous  green  co-  Lichen* 
lour ;  their  under-fide  white  and  hoary,  having  many  *""“Y“*** 
thick  downy  nerves,  from  which  defeend  numerous, 
long,  white,  pencil-like  radicles,.  The  peltae,  or  fhields, 
grow  at  the  extremities  of  the  elevated  lobes,  fhaped 
like  the  human  nail ;  of  a  roundifh  oval  form,  convex 
above,  and  concave  beneath ;  of  a  chocolate  colour  oil* 
the  upper  fide,  and  the  fame  colour  with  the  leaves  on 
the  under.  There  are  two  varieties,  the  one  called 
reddijh,  and  the  other  many-Jingered ,  ground-liverwort. 

The  former  is  more  common  than  the  other.  This 
fpecies  has  been  rendered  famous  by  the  celebrated  Dr 
Mead,  who  afferted  that  it  was  an  infallible  preventative 
of  the  dreadful  confequences  attending  the  bite  of  a  mad 
dog.  He  directed  half  an  ounce  of  the  leaves  dried 
and  pulverifed  to  be  mixed  with  two  drachms  of  pow¬ 
dered  black  pepper.  This  was  to  be  divided  into  four 
dofes,  one  of  which  was  to  be  taken  by  the  patient 
every  morning  faffing,  for  four  mornings  fucceffively, 
in  half  a  pint  of  warm  cow’s  milk  ;  after  which  he  was. 
to  ufe  the  cold  bath  every  morning  for  a  month.  It  is 
much  to  he  lamented,  however,  that  the  fuccefs  of  this* 
medicine,  or  indeed  any  other  recommended  for  the 
fame  purpofe,  hath  not  always  anfwercd  the  expec¬ 
tation.  There  are  inftances  where  the  application  has. 
not  prevented  the  hydrophobia,  and  it  is  even  uncer¬ 
tain  whether  it  has  ever  been  inftrumental  in  keeping  off 
that  diforder. 

16.  The  aphthofus,. or  green  ground-liverwort  with 
black  warts,  grows  upon  the  ground  at  the  roots  of 
trees  in  woods,  and  other  Honey  and  moffy  places.  It 
differs  very  little  from  the  foregoing,  and  according  to- 
fome  is  only  a  variety  of  it.  Linnaeus  informs  us,  that 
the  country-people  of  Upland  in  Sweden  give  an  infu- 
fion  of  this  lichen  in  milk  to  children  that  are  troubled, 
with  the  diforder  called  the  thrujh  or  aphtha ,  which  in¬ 
duced  that  ingenious  naturalift  to  beftow  upon  it  the 
trivial  name  of  aptbofus.  The  fame  writer  alfo  tells  us,, 
that  a  deco£tion  of  it  in  water  purges  upwards  and 
downwards,  and  will  deftroy  worms. 

17.  The  cocciferus,  or  fcarlet-tipped  cup-lichen,  is. 
frequent  in  moors 'and  heaths.  It  has  in  the  firft  ftate 
a  granulated  cruft  for  its  ground,  which  is  afterwards 
turned  into  fmall  laciniated  leaves,  green  above,  and 
hoaiy  underneath.  The  plant  affumes  a  very  different 
afpedt,  according  to  the  age,  fituation,  and  other  ac¬ 
cidents  of  its  growth  ;  but  may  be  iu  general  readily 
diftinguifhed  by  its  fructifications,  which  are  fungous 
tubercles  of  a  fine  fcarlet  colour,  placed  on  the  rim  of' 
the  cup,  or  on  the  top  of  the  ftalk.  Thefe  tubercles, 
fteeped  in  an  alcaline  lixivium,  are  faid  to  dye  a  fine  du¬ 
rable  red  colour. 

18.  The  rangiferinus,  or  rein-deer  lichen,  is  frequent 
in  woods,  heaths,  and  mountainous  places.  Its  gene* 
ral  height,  when  full  grown,  is  about  two  inches.  The 
ftalk  is  hollow,  and  very  much  branched  from  bottom 
to  tdp  :  the  branches  are  divided  and  fubdivided, 
and  at  laft  terminated  by  two,  three,  four,  or  five  very 
fine,  fhort,  nodding  horns.  The  axillae  of  the  branch¬ 
es  are  often  perforated.  The  whole  plant  is  of  a  hoary 
white  or  grey  colour,  covered  with  white  farinaceous 
particles,  light  and  brittle  when  dry,  foft  and  elaftic 
when  moift.  The  fructifications* are  very  minute,  round, 
fufeous,  or  reddifh-brown  tubercles,  which  grow  on, 
the  very  extremities  of  the  fineft  branches ;  but  thefe 
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JLkhen  tcbercks  are  very  feldom  found.  The  plant  feenis 
H  to  have  no  foliaceous  ground  for  the  bafe,  nor  fcarcely 
^fels6"*  “X  vifible  roots* — Linnaeus  tells  us,  that  in  Lapland 
L  e  5‘  this  mofs  grows  fo  luxuriant  that  it  is  fometimes  found 
a  foot  high.  There  are  many  varieties  of  this  fpecies, 
of  which  the  principal  is  the  fylvaticus,  or  brown-tipt 
rein-deer  lichen.  The  raoft  remarkable  difference  be¬ 
tween  them  is,  that  the  fylvaticus  turns  fufcous  by  age, 
while  the  other  always  continues  white.  For  the  ufes  of 
thefe  fpecies,  fee  Lapland. 

i  9.  The  plicatus,  or  officinal  ftringy  lichen,  grows 
on  the  branches  of  old  trees,  but  is  not  very  common. 
The  ftalks  are  a  foot  or  more  in  length,  cylindrical, 
rigid,  and.  ftring-fhaped,  very  irregularly  branched, 
the  branches  entangled  together,  of  a  cinereous  or  afh- 
colour,  brittle  and  ftringy  if  doubled  ftiort,  otherwife 
tough  and  pliant,  and  hang  pendent  from  the  trees  on 
which  they  grow.  The  fhields  grow  generally  at  the 
extremities  of  the  branches,  are  nearly  flat,  orflightly 
concave,  thin,,  afh-coloured  above,  pale-brown  under¬ 
neath,  and  radiated  with  fine  rigid  fibres.  As  the 
plant  grows  old,  the  branches  become  covered  with 
a  white,  rough,  warty  cruft ;  but  the  young  ones  are 
deftitute  of  it.  It  was  formerly  ufed  in  the  fhops  as  an 
aftringent  to  flop  haemorrhagies,  and  to  cure  ruptures  ; 
but  is  out  of  the  modern  p  raft  ice.  Linnaeus  informs 
us,  that  the  Laplanders  apply  it  to  their  feet  to  relieve 
the  excoriations  occafioned  by  much  walking. 

20,  The  barbatus,  or  bearded  lichen,  grows  upon  the 
branches  of  old  trees  in  thick  woods  and  pine-forefts. 
The  ftalks  or  firings  are  flightly  branched  and  pendu¬ 
lous,  from  half  a  foot  to  two  feet  in-  length,  little  big¬ 
ger  than  a  taylor’s  common  fewing  thread ;  cylindrically 
jointed  towards  the  bafe  ;  but  furrounded  every  where 
elfe  with  numerous,  horizontal,  capillary  fibres,  either 
fimple  or  flightly  branched^  Their  colour  is  a  whitifh 
green.  This  has  an  aftringent  quality  like  the  preceding. 
When  fteeped  in  water,  it  acquires  an  orange  colour  ; 
and,  accordihg  to  Dillenius,  is  ufed  in  Penfylvania  for 
dyeing  that  colour. 

2 1 .  The  vulpinus,  or  gold-wiry  lichen,  grows  upon 
the  trunks  of  old  trees,  but  is  not  very  common.  It  is 
produced  in  ereft  tufts,  from  half  an  inch  to  two  inches 
in  height,  of  a  fine  yellow  of  lemon-colour,  which  readi¬ 
ly  difeovers  it.  The  filaments  which  compofe  it  are  not 
cylindrical,  but  a  little  compreffed  and  uneven  in  the 
furface,  varioufly  branched,  the  jingles  obtufe,  and  the 
branches  ftraggling  and  entangled  one  with  another. 
Linnaeus  informs  us,  that  the  inhabitants  of  Smaland 
in  Sweden  dye  their  yarn  of  a  yellow  colour  with  this 
lichen  ;  and  that  the  Norwegians  deftroy  wolves  by 
fluffing  dead  carcafes  with  this  mofs  reduced  to  pow¬ 
der,  and  mixed  with  pounded  glafs,  and  fo  expofing 
them  in  the  winter-feafon  to  be  devoured  by  thole  ani¬ 
mals. 

LICHFIELD.  See  Litchfield. 

LICHTENBERG,  a  caftle  of  France,  in  Lower 
Alface,  and  the  chief  place  of  a  county  of  the  fame 
name ;  feated  on  a  rock,  near  the  mountains  Vofges, 
and  is  looked  upon  as  impregnable.  E.  Long.  7.  35. 
N.  Lat.  48.  55. 

LICHTENBURG,  a  town  of  Germany,  in  the 
circle  of  Franconia,  and  margravate  of  Cullembach. 
E.  Long.  12.  o.  N.  Lat.  50.  26. 

LICHTENFELS,  a  town  of  Germany,  in  the 


circle  of  ‘Franconia,  and  bifhopric  of  Bamberg,  featedf  Liclmn- 
on  the  river  Mayne,  in  E.  Long.  11.  to.  N.  Lat.  ft6”1 
50.  •  20.  M  » 

LICHTENSTEIN.a  town  of  Swifferland, in  Tock-  ,_Li(^el;  , 
erberg,  feated  on  the  river  Thour.  E.  Long.  2.  15. 

N.  Lat.  47.  2  5. 

LICHTSTALL,  an  handfome  town  of  Swiflerland, 
in  the  county  of  Bafle  ;  feated  on  the  river  Ergetz.  In 
E.  Long.  7.  57.  N.  Lat.  47.  40. 

LICINIUS  Stolo,  a  famous  Roman  tribune, 
ftyled  Stolo  on  account  of  a  law  he  made,  while  tribune, 
that  no  Roman  citizen  fhould  pofiefs  more  than  500 
acres  of  land  ;  alleging,  that  when  they  occupied  more,, 
they  could  not  cultivate  it  with  care,  nor  pull  up  the  ufe- 
lefs  {hoots  (Jit Jones )  that  grow  from  the  roots  of  trees.  He 
is  memorable  alfo  for  enafting,  that  one  of  the  confuls. 
fhould  always  be  of  a  Plebeian  family.  He  lived  about 
362  B.  C. 

LICNON,.  in  the  Dionyfian  folemnities,  the  my- 
ftical  van  of  Bacchus;  a  thing  fo  efiential  to  all  the 
folemnities  of  this  god,  that  they  could  not  be  duly  cele*- 
brated  without  it.  See  Dionysia. 

LICNOPHORI,  in  the  Dionyfian  folemnity, 
thofe  who  carried  the  licnon. 

LlCOLA,  or  Lago-di-Licola,  a  lake  in  the  king¬ 
dom  of  Naples,  formerly  famous  for  plenty  of  excellent 
fiffi ;  but  in  the  year  1538  an  explofion  of  a  volcano 
changed  one  part  of  it  into  a  mountain  of  allies,  and  the 
other  into  a  morafs.  It  was  anciently  known  by  the 
name  of  the  Lucrine-lake. 

LICONIA,  in  botany  :  A  genus  of  the  digynia  or¬ 
der,  belonging  to  the  pentandria  clafs  of  plants.  There 
are  five  petals  inlaid  in  the  pit  of  the  neftarium  at  its 
bafe  ;  the  capfule  is  bilocular  and  feed-bearing. 

LICTORS,  among  the  Romans,  were  officers  efta- 
blilhed  by  Romulus,  who  always  attended  the  chief  ma- 
giftrates  when  they  appeared  in  public. 

The  duty  of  their  office  confuted  in  the  three  follow¬ 
ing  particulars  t  1 .  Sulmotio,  or  clearing  the  way  for  the 
magiftrate  they  attended  :  this  they  did  by  word  of 
mouth  ;  or,  if  there  was  occafion,  by  ufing  the  rods  they 
always  carried  along  with  them.  2.  An'tmaclverfto ,  or 
caufing  the  people  to  pay  the  ufual  refpeft  to  the  magi¬ 
ftrate,  as  to  alight,  if  on  horfeback  or  in  a  chariot ;  to 
rife  up,  uncover,  make  way,  and  the  like.  3.  Praitio,  or 
walking  before  the  magiftrates :  this  they  did  not  con- 
fufedly,  or  altogether,  nor  by  two  or  three  abreaft, 
but  fingly  following  one  another  in  a  ftraight  lineTThev 
alfo  preceded  the  triumphal  car  in  public  triumphs ;  and 
it  was  alfo  part  of  their  office  to  arreft  criminals,  and  to 
be  public  executioners  in  beheading,  &c.  Their  erjfigni 
were  the  fasces  and  securis. 

As  to  the  number  of  liftors  allowed  each  magiftrate, 
adiftator  had  twenty-four,  a  matter  of  the  horfe  fix,  a- 
conful  twelve,  a  praetor  fix  ;  and  each  veftal  virgin,  when, 

(he  appeared  abroad,  had  one. 

LIDD.  See  Lydd. 

LIDDEL  (Dr  Duncan),  profeffor  of  mathematics 
and  of  medicine  in  the  univerfity  of  Helmftadt,  was  born 
in  the  yean  1561  at  Aberdeen,  where  he  received  the  firft 
part  of  his  education  in  languages-and  philofophy.  About 
the  age  of  eighteen  he  repaired  to  the  univerfity  of  Franc- 
fort,  w'here  he  fpent  three  years  in  a  diligent  application 
to  mathematics  and  philofophy.  From  Francforf  he 
proceeded  to  Wratiflaw,  or  Bre-flaw,  in  Silefia,  where 
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he  is  faid  to  have  made  uncommon  progrefs  in  his  fa¬ 
vourite  ftudy  of  mathematics,  under  the  direction  of  a 
very  eminent  profeffor,  Paulus  Wittichius.  Having  ftu- 
died  at  Breflaw  for  the  fpace  of  one  year,  he  returned  to 
Francfort,  and  remained  there  three  years,  paying  the 
moft  intenfe  application  to  the  ftudy  of  phyfic.  A  con¬ 
tagious  diftemper  having  broke  out  at  that  place,  the 
ftudents  were  difperfed,and  Liddel  retired  to  the  univer- 
fity  of  Roftock.  Here  he  renewed  his  ftudies,  rather  as 
a  companion  than  as  a  pupil  of  the  celebrated  Brucaeus, 
who,  though  an  excellent  mathematician,  did  not  fcruple 
to  confefs  that  he  was  inftrufted  by  Liddel  in  the  more 
perfect  knowledge  of  the  Copernican  fyftem,  and  other 
aftronomical  queftions.  In  1 590  he  returned  once  more 
to  Francfort.  But  having  there  heard  of  theincreafing 
reputation  of  the  Academia  Julia,  eftablilhed  at  Helni- 
ftadt  by  Henry  duke  of  Brunfwick,  Mr  Liddel  removed 
thither  ;  and  foon  after  his  arrival  was  appointed  to 
the  firft  or  lower  profefforihip  of  mathematics.  From 
thence  he  was  promoted  to  the  fecond  and  more  digni¬ 
fied  mathematical  chair,  which  he  occupied  for  nine 
years,  with  much  credit  to  himfelf  and  to  the  Julian 
Academy.  In  1596  he  obtained  the  degree  of  M.  D. 
was  admitted  a  member  of  that  faculty,  and  began  pu¬ 
blicly  to  teach  phyfic.  By  his  teaching  and  his  writings 
he  was  the  chief  fupport  of  the  medical  fchool  at  Helm- 
ftadt  ;  was  employed  as  firft  phyfician  at  the  court  of 
Brunfwick,  and  had  much  practice  among  the  princi¬ 
pal  inhabitants  of  that  country.  Having  been  feveral  times 
elefted  dean  of  the  faculties  both  of  philofophy  and  phyfic, 
he  had  in  the  year  1 604  the  honour  of  being  chofen  pro- 
re&or  of  the  univerfity.  But  neither  academical  honours, 
nor  tlieprofits  of  an  extenfive  practice  abroad,  could  make 
Dr  Liddel  forget  his  native  country.  In  the  year  1 600 
he  took  a  final  leave  of  the  Academia  Julia  ;  and  after 
travelling  for  fome  time  through  Germany  and  Italy,  he 
at  length  fettled  in  Scotland.  He  died  in  the  year 
1613,  in  the  fifty-fecond  year  of  his  age.  By  his  laft 
will  he  bellowed  certain  lands  purchafed  by  him  near 
Aberdeen  upon  the  univerfity  there,  in  all  time  co¬ 
ming,  for  the  education  and  fupport  of  fix  poor  fcho- 
lars.  Among  a  variety  of  regulations  and  injunctions 
for  the  management  of  this  charity,  he  appoints  the 
magiftrates  of  Aberdeen  his  truftees,  and  folemnly  de¬ 
nounces  the  curfe  of  God  on  any  perfon  who  lhall  abufe 
or  mifapply  it.  His  works  are,  1.  Difputationes  Medi- 
tin  ales ,  Hdmjladt ,  1603.  4to.  2.  Ars  Medica  fucciticle 
et  perfpicue  explicata,  Hamburgh i,  I  607,  8vo.  This  per¬ 
formance  is  dedicated  to  king  James  VI.  and  is  divid¬ 
ed  into  five  books,  viz.  IntroduBio  in  totam  Medicinam ; 
De  Phyjiologia ;  De  Pathologia  ;  He  Signonem  doBrina  ; 
He  Therapcutica.  3.  De  Febrilus  Libri  tres,  Hamburgh's, 
J  6 10, 1 2mo.  4.  P raciatus  de  dente  aureo, Hamburgh's,  1628, 
iamo.  This  laft  performance  Dr  Liddel  publilhed  in 
order  to  refute  a  ridiculous  ftory  then  current  of  a 
poor  boy  in  Silefia,  who,  at  feven  years  of  age,  having 
loft  fome  of  his  teeth,  brought  forth,  to  the  aftonilh- 
ment  of  his  parents,  a  new  tooth  of  pure  gold.  Ja¬ 
cobus  Horllius,  dodtor  and  profeffor  of  medicine  in 
the  Academia  Julia ,  at  the  fame  time  with  our  author, 
had  publilhed  a  book,  which  he  dedicated  to  the  Em¬ 
peror  Rudolphus  II.  to  prove  that  this  wonderful  tooth 
was  a  prodigy  fent  from  heaven  to  encourage  the  Ger¬ 
mans  then  at  war  with  the  Turks,  and  foretelling,  from 
this  golden  tooth,  the  future  victories  of  the  Chrif- 
tians,  with  the  final  dellruCtion  of  the  Turkilh  empire 


and  Mahometan  faith,  and  a  return  of  the  golden  age  in 
1700,  preparatory  to  the  end  of  the  world.  Theimpof- 
ture  was  foon  after  difeovered  to  be  a  thin  plate  of  gold, 
Ikilfully  drawn  over  the  natural  tooth  by  an  artift  of  that 
country,  with  a  view  to  excite  the  public  admiration  and 
charity.  5.  Artis  conferuandiSanitatem,Hhri  duo,Aberdonia, 
1651,  1 2ino. ;  a  pofthumous  work.  The  merit  of  thefe 
works  of  Dr  Liddel,  it  is  not  now  neceffary  to  efti- 
mate  with*precifion.  They  appear,  however,  to  con¬ 
tain  the  moft  falhionable  opinions  and  praCtice,  in  the 
medical  art,  of  the  age  in  which  he  lived  ;  nor  is  there 
almoft  any  difeafe  or  medical  fubjeCl  then  known  of 
which  he  has  not  treated  in  one  or  other  of  his  writings. 
Of  his  language  it  may  be  fufficient  to  obferve,  that 
the  Latin  is  at  leaft  as  pure  as  is  generally  found  among 
medical  writers,  and  that  his  ftyle  is  plain  and  perfpi- 
cuous,  and  fometimes  even  elegant. 

LIDFORD,  a  village  of  Devonlhire  in  England, 
fituated  on  the  river  Lid,  two  or  three  miles  eaft  of 
Brent  Tor,  was  formerly  a  famous  town,  with  a  caftle, 
which  was  always  committed  to  men  of  quality,  and 
twice  fent  burgeffes  to  parliament.  It  was  fadly  flat¬ 
tered  by  the  Danes  in  997:  and  though  now  a  con¬ 
temptible  village,  the  parilh  may  for  lands  and  liberties 
compare  with  any  in  the  kingdom,  the  whole  foreft  of 
Dartmore  being  in  the  verge  of  it.  The  river  here 
being  pent  up  at  the  bridge  with  rocks,  has  made  itfelf 
fo  deep  a  fall,  by  its  continual  working,  that  paffengers 
only  hear  the  noife  of  the  water  without  feeing  it. 

LIDKOPING,  a  town  of  Weft  Gothland  in  Swe¬ 
den,  feated  on  the  lake  Wenar,  in  E.  Long.  13.  40. 
N.Lat.58,25. 

LIDNEY,  a  town  of  Gloucefterlhire  in  England, 
7 1  miles  front  London,  is  feated  on  the  weft  bank  of 
the  river  Severn,  and  has  a  market  on  Wednefdays,  with 
two  fairs  in  the  year.  In  the  neighbourhood  are  the 
remains  of  a  large  Roman  encampment,  with  founda¬ 
tions  of  many  ancient  buildings,  among  which  are  the 
ruins  of  a  Roman  hypocauft  of  an  oval  form,  and  Ro¬ 
man  antiquities  and  coins  are  often  found  here  in  great 
number.  Mr  Bathurft  has  a  fine  feat  here  called  Syd¬ 
ney- Park,  with  very  extenfive  woods  adjoining. 

LIE,  in  morals,  denotes  a  criminal  breach  of  ve¬ 
racity.  —Archdeacon  Paley,  in  treating  of  this  fubiett, 
obferves,  that  there  are  falfehoods  which  are  not  lies ; 
that  is,  which  are  not  criminal :  and  there  are  lies  which 
are  not  literally  and  diredlly  falfe. 

I.  Cafes  of  the  firft  clafs  are  thofe,  1.  Where  no  one 
is  deceived :  as  for  inftance  in  parables,  fables,  novels, 
jefts,  tales  to  create  mirth,  or  ludicrous  embelliftimenta 
of  a  ftory,  in  which  the  declared  defign  of  the  fpeaker 
is  not  to  inform,  but  to  divert ;  compliments  in  the 
fubfeription  of  a  letter  ;  a  prifoner’s  pleading  not  guil¬ 
ty  ;  an  advocate  afferting  the  juftice,  or  his  belief  of 
the  juftice,  of  his  client’s  caufe.  In  fuch  inftances  no 
confidence  is  deftroyed,  becaufe  none  was  repofed  ;  no 
promife  to  fpeak  the  truth  is  violated,  becaufe  none 
was  given  or  underftood  to  be  given.  2.  Where  the 
perfon  you  fpeak  to  has  no  right  to  know  the  truth, 
or  more  properly  where  little  or  no  inconveniency  re- 
fults  from  the  want  of  confidence  in  fuch  cafes ;  as 
where  you  tell  a  falfehood  to  a  madman  for  his  own 
advantage  ;  to  a  robber  to  conceal  your  property  ;  to 
an  affaffin  to  defeat  or  to  divert  him  from  his  purpofe. 
It  is  upon  this  principle,  that,  by  the  laws  of  war,  it 
is  allowed  to  deceive  an  enemy-  by  feints,  falfe  colours. 
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I'ie  fpies,  falfe  intelligence,  and  the  like :  but,  by  no  means, 
L.ll  ^  in  treaties,  truces,  fignals  of  capitulation,  or  furrender: 
and  the  difference  is,  that  the  former  fuppofe  hoflili- 
ties  to  continue, ,  the  latter  are  calculated  to  terminate 
or  fufpend  them. 

Many  people  indulge  in  ferious  difcourfe  a  habit  of 
fiction  and  exaggeration,  in  the  accounts  they  give  of 
themfelves,  of  their  acquaintance,  or  of  the  extraordi¬ 
nary  things  which  they  have  feen  or  heard  ;  and  fo 
long  as  the  fadts  they  relate  are  indifferent,  and  their 
narratives  though  falfe  are  inoffenfive,  it  may  feem  a 
fuperffitious  regard  to  truth  to  cenfure  them  merely 
for  truth’s  fake.  Yet  the  practice  ought  to  be  check¬ 
ed  :  for,  in  the  firff  place,  it  is  almoH  impofiible  to 
pronounce  beforehand,  with  certainty,  concerning  any 
lie,  that  it  is  inoffenfive  ;  or  to  fay  what  ill  confe- 
quences  may  refult  from  a  lie  apparently  inoffenfive  r 
And,  in  the  next  place,  tjie  habit,  when  once  formed, 
is  eafily  extended  to  ferve  the  defigns  of  malice  or  in- 
terdl  ;  like  all  habits,  it  fpreads  indeed  of  itfelf.  Pious 
frauds,  as  they  are  improperly  enough  called,  pretend¬ 
ed  iuipirations,  forged  books,  counterfeit  miracles,  are 
impofitlons  of  a  more  ferious  nature.  It  is  poflible 
that  they  may  fometimes,  though  feldom,  have  been 
fet  up  and  encouraged  with  a  defign  to  do  good:  but 
the  good  they  aim  at  requires,  that  the  belief  of  them 
fhould  be  perpetual,  which  is  hardly  pofiible  ;  and  the 
.  detection  of  the  fraud  is  fure  to  difparage  the  credit 
of  all  pretenfions  of  the  fame  nature.  Chrillianity  has 
fuffered  more  injury  from  this  caufe  than  from  all  other 
eaufes  put  together. 

II.  As  there  may  be  falfehoods  which  are  not  lies, 
Jo  there  may  be  lies  without  literal  or  direft  falfehood. 
An  opening  is  always  left  for  this  fpecies  of  prevarica¬ 
tion,  when  the  literal  and  grammatical  fignification  of 
a  fentence  is  different  from  the  popular  and  cuftomary 
meaning.  It  is  the  wilful  deceit  that  makes  the  lie  ; 
and  we  wilfully  deceive,  when  our  expreffions  are  not 
true,  in  the  fenfe  in  which  we  believe  tlfe  hearer  ap¬ 
prehends  them.  Befides,  it  is  abfurd  to  contend  for 
any  fenfe  of  words,  in  oppofition  to  ufage  ;  for  all 
fenfes  of  all  words  are  founded  upon  ufage,  and  upon 
nothing  elfe.  Or  a  man  may  aft  a  lie  ;  as  by  pointing 
his  finger  in  a  wrong  direction,  when  a  traveller  in¬ 
quires  of  him  his  road  ;  or  when  a  tradefman  (huts  up 
his  windows,  to  induce  his  creditors  to  believe  that  lie 
is  abroad  :  for  to  all  moral  purpofes,  and  therefore  as 
to  veracity,  fpeech  and  aftion  are  the  fame  ;  fpeech 
being  only  a  mode  of  aftion. 

LIECHTENAU,  a  town  of  Germany,  in  the  cir¬ 
cle  of  Franconia  and  margravate  of  Ani'pach,  fubjeft 
to  Nurenburg.  E.  Long.  9.  5.  N.  Lat.  48.  43. 

LIEGE  ( Ligius ,)  in  law,  properly  fignifies  a  vaf- 
fal,  who  holds  a  kind  of  fee,  that  binds  him  in  a  clo- 
fer  obligation  to  his  lord  than  other  people. 

The  term  feems  to  be  derived  from  the  French  Her 
“to bind  on  account  of  a  ceremony  ufed  in  render¬ 
ing  faith  or  homage  :  which  was  by  locking  the  vaffal’s 
thumb  or  his  hand  in  that  of  the  lord,  to  Ihow  that 
he  was  fall  bound  by  his  oath  of  fidelity.  Cujas, 
Vigenere,  and  Bignon,  choofe  rather  to  derive  the 
word  from  the  fame  fource  with  kudu  or  leodi,  “  loy¬ 
al,  faithful.”  But  Du  Cange  falls  in  with  the  opi¬ 
nion  of  thofe  who  derive  it  from  liti,  a  kind  of  vaffals, 
*  firmly  attached  to  their  lord,  on  account  of  lands  or 


fees  held  of  him,  that  they  were  obliged  to  do  him  all 
manner  of  fervice,  as  if  they  were  his  domeltics.  He 
adds,  this  was  formerly  called  lltgium  fervuium,  and  the 
peribn  litge.  In  this  fenfe,  the  word  is  ufed,  Leg. 
Edw.  cap.  29.  Jud/ei  fab  tutela  regis  ligea  debent  ejje ; 
that  is,  wholly  under  his  protection. 

By  liege  homage,  the  vaffal  was  obliged  to  ferve  his 
lord  towards  ail,  and  againll  all,  excepting  his  father. 
In  which  fenfe,  the  word  was  ufed  in  oppofition  to 
fimple  homage  ;  which  laft  only  obliged  the  vaffal  to  pay 
the  rights  andaccuftomed  dues  to  his  lord  ;  and  not  to 
bear  arms  againft  the  emperor,  prince,  or  other  l'upe- 
rior  lord :  fo  that  a  liege  man  was  a  perfon  wholly  de¬ 
voted  to  his  lord,  and  entirely  under  his  command. 
Omnibus ,  iffc.  Reginaldus ,  rex  Inful  arum,  falutcin.  Sciatir 
quod  dement  homo  ligeus  domin't  ref  is  Anglia  Johannis ,  contra 
omnes  mart  ales,  quamdiu  vixero  ;  iff  inde  ei  Jidelitatem  iff  fa- 
cramentum  prajiiti,  iffc.  MS.  penes  W.  Dugdale. 

But  it  muff  be  obferved,  there  were  formerly  two 
kinds  of  liege  homage :  the  one,  by  which  the  vaffal 
was  obliged  to  ferve  his  lord,  againll  all,  without  ex¬ 
ception  even  of  his  fovereign  ;  the  other,  by  which  he 
was  to  ferve  him  againll  all,  except  fuch  other  lords  as 
he  had  formerly  owed  liege  homage  to. 

In  our  old  ilatutes  lieges,  and  liege  people,  are 
terms  peculiarly  appropriated  to  the  king’s  fubje&s  5  as 
being '  liges,  ligi,  or  ligati,  obliged  to  pay  allegiance  to 
him;  8  Henry  VI.  14  Hen.  VIII.  See.  though  pri¬ 
vate  perfons  had  their  lieges  too.  Reinaldus,  Dei  gra¬ 
tia,  abbas  Ramefia,  prapofito  iff  hominibus  de  Brancejlre , 
iff  omnibus  vie  inis  Francis  iff  Anglis,  falutem.  Sciatis 
me  dedijfe  t  err  am  Ulfe,  in  depedene  ( hodte  depedale)  huic 
Bofelino,  iff  uxori  ejus  Alfnia — -ea  conditior.e  quod  ejfedi 
fint  homines  leges.  Lib.  Ramef. 

LiEGE-PouJlie,  in  Scots  law,  is  oppofed  to  death¬ 
bed;  and  fignifies  a  perfon’s  enjoying  that  Hate  of 
health  in  which  only  he  can  difpofe  of  his  property  at 
pleafure'. 

LIEGE,  a  bilhopric  of  Germany,  in  the  circle  of 
Wellphalia  ;  bounded  to  the  north  by  Brabant,  to  the 
fouth  by  Champagne  and  Luxemberg,  to  the  eall  by 
Limburg  and  Juliers,  and  to  the  well  by  Brabant, 
Namur,  and  Hainault.  It  is  very  unequal  both  in 
length  and  breadth  ;  the  former  being  in  fome  places 
above  90  miles,  in  others  not  half  fo  much ;  and  the 
latter  in  fome  places  45,  in  others  hardly  25.  The 
air  here  is  very  temperate ;  and  the  foil  fruitful  in 
corn,  wine,  wood,  and  pallure.  Here  alfo  are  mines 
of  lead  and  iron,  pits  of  coal,  quarries  of  marble  and 
Hone,-  and  fome  celebrated  mineral  waters,  as  thofe 
of  Spa  and  Chau-fontaine.  The  principal  rivers  are, 
the  Maes  and  Sambre.  The  manufactures  and  com¬ 
modities  of  the  country  are  chiefly  beer,  arms,  nails, 
ferge,  leather,  with  the  products  we  have  juH  men¬ 
tioned.  The  Hates  of  the  bilhopric  are  compofed  of 
three  bodies :  the  firll  is  the  chapter  of  Liege  ;  the 
fecond,  the  nobility  of  the  country  ;  and  the  third,  the 
deputies  of  the  capital  and  the  other  towns.  The 
three  ellates  are  feldom  called  together,  except  to 
raife  taxes  for  the  fervice  of  the  province,  or  upon 
fome  particular  emergency  ;  but  there  is  a  committee 
of  the  Hates,  who  meet  thrice  a-week,  and  in  time  of 
war  daily.  They  are  always  about  the  prince-bilhop, 
to  make  repionHrances,  and  demand  the  redrefs  of 
grievances.  The  bilhop  is  fpiritual  and  temporal  losd 
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Lie?e.  of  the  whole  country ;  but,  as  bifhop,  is  fufFragan  to 
— V— -  the  ai  chbifliop  of  Cologne.  He  ftyles  himfelf,  by  the 
grace  of  God ,  hi/hop  and  prince  of  Liege,  duke  of  Bou¬ 
illon,  marquis  of  Franchimont,  count  of  Loose,  Hoorn »  &c. 
•His  arms  for  Liege  arc,  a  pillar  argent,  on  a  pede- 
ftal  of  the  fame,  with  a  crown  or,  in  a  field  ruby. 
In  the  matricula  lie  was  formerly  rated  at  50  horfe 
and  170  foot;  or  1280  florins  monthly,  in  lieu  of 
■them,  but  now  only  at  826.  An  abatement  of  one 
third  has  alfo  been  granted  of  the  ancient  affeffment 
to  the  chamber-court,  which  was  360  rix-dollars 
62  \  kruitzers  for  each  term.  -Here  are  feveral  col¬ 
leges  which  fit  at  Liege,  for  the  government  of  the 
country,  and  the  decHion  of  caufes,  civil,  criminal, 
fpiritual,  and  feudal,  and  of  fuch  alfo*  as  relate  to  the 
finances.  The  chapter  confifts  of  60  perfons,  who 
•mull  either  prove  their  nobility  for  four  generations, 
both  by  father  and  mother,  before  they  can  be  ad¬ 
mitted  :  or  if  they  cannot  do  that,  mull  at  leaft  have 
‘been  doClors  or,  licentiates  of  divinity  for  feven  years, 
or,  of  law,  for  five  years,  in  fome  famous  univerfity. 
The  bilhopric  is  very  populous  and  extenfive,  contain¬ 
ing  1500  parilhes,  in  which  are  .24  walled  towns,  be- 
fides  others,  52  baronies,  befides  counties  and  feignio- 
ries,  1 7  abbeys  for  men,  who  mull  be  all  gentlemen, 
and  1 1  for  ladies,  exclufive  of  others. 

Liege, -the  capital  of  the  bilhopric  of  the  fame 
••name,  Hands  upon  the  Maes,  in  a  fine  valley,  fur- 
rounded  with  woods  and  hills,  being  a  free  imperial 
city,  and  one  of  the  large!!  and  moll  eminent  in  Europe. 
Though  it  is  1 00  miles  from  the  fea  by  water,  the 
Maes  is  navigable  up  to  it.  The  city  has  16  gates; 

1 7  bridges,  fome  of  them  very  handfome  ;  1 54  ftreefcs, 
many  of  them  ftraight  and  broad ;  a  fine  epifcopal 
palace  ;  a  very  large  llately  cathedral,  in  which,  be¬ 
fides  five  great  filver  cofFers  full  of  reliques,  are  feveral 
filvcr  ftatues  of  faints,  and  a  «St  George  on  horfeback 
of  malfy  gold,  prefented  to  the  cathedral  by  Charles 
the  Bold,  by  way  of  atonement  for  ufing  the  inhabi¬ 
tants  cruelly  in  the  year  1468.  Of  the  other  churches, 
that  of  St  Paul  is  the  moll  remarkable,  both  for  its 
itruClure  and  fine  ornaments  in  painting  and  marble. 
The  city  is  well  fortified,  and  there  are  alfo  two 
caltles  on  the  mountain  of  the  Holy  Walburg  for  its 
defence.  '  Befides  a  great  number  of  other  convents  of 
both  fexes,  here  is  a  college  of  Englilh  Jefuits,  found¬ 
ed  in  the  year  1616,  and  a  fine  nunnery  of  Englilh 
Jadies.  Indeed,  churches,  convents,  and  other  reli¬ 
gious  foundations,  take  up  the  greater  part  of  it. 
The  reader,  therefore,  no  doubt,  will  take  it  for 
granted,  that  it  is  a  moll  blclfed,  holy,  and  happy 
city.  But  however  it  may  fare  with  the  profane,  un¬ 
hallowed  laity,  it  is  certainly  the  paradife  of  prk-ll-s, 
as  it  is  exprefsly  called,  by  way  of  eminence.  It  is 
■divided  into  the  old  and  new,  or  the  upper  and  lower; 
and  the  latter  again  into  the  illand,  and  the  quarter 
beyond  the  Maes.  The  houfcs  are  high,  and  built 
of  bluilh  marble.  In  the  town  and  fuburbs  are  1 2 
public  places  or  fquares,  10  holpitals,  a  beguin-houfe, 
•and  two  fine  keys,  planted  with  feveral  rows  of  trees, 
for  the  burghers  to  take  the  air ;  but  a  great  part  of 
that  within  the  walls  is  taken  up  with  orchards  and 
vineyards.  The  manufactures  of  this  city  are  arms, 
nails,  leather,  ferge,  and  beer.  In  St  William’s 
convent,  without  the  city,  is  tke  tomb  of  the  famous 
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Englilh  traveller  Sir  John  Mandeville,  with  an  in-  I.iege. 
fcription  in  barbarous  French,  rcquefting  thofe  who  "'TV"** 
read  it  to  pray  for  his  foul.  Near  it  are  kept  the 
faddle,  fpurs,  and  knife,  that  he  made  ufe  of  in  his 
travels.  After  having  feen  moft  of  the  cities  of  any 
note  in  the  world,  he  made  choice  of  this  to  fpend  the 
eve  of  his  life  in.  A  little  way  from  the  city,  on  the 
other  fide  the  Maes,  Hands  the  epifcopal  palace  of 
Seraing,  in  which  the  bilhops  generally  refide  during 
the  fummer.  The  latitude  of  this  city  is  50.  36.  N.  and 
the  longitbde  5.  40.  E. 

Some  difturbances  took  place  here  in  the  year  1789, 
in  confequenee  of  certain  difputes  that  had  arifen  be¬ 
tween  the  prince-bifhop  and  the  inhabitants.  The  latter 
having  demanded  certain  privileges,  which  he  did  not 
think  proper  to  grant,  they  took  up  arms,  and  compelled 
•  him  and  his  chapter  to  comply  with  their  requeft.  The 
prince,  together  with  many  of  the  clergy,  nobility,  and 
citizens,  alarmed  by  this  commotion,  and  dreading  the 
confequences  of  popular  fury,  which  when  once  roufed, 
feldom  knows  any  bounds,  fought  fafety  by  a  voluntary 
exile.  They  then  appealed  to  the  imperial  chamber1; 
and  this  tribunal,  inftead  of  acting  the  part  of  arbiter, 
decided  as  afovereign,  and  ordered  the  circles  of  the 
Lower  Rhine  and  Weftphalia  to  execute  the  fentence. 

The  king  of  Prufiia,  at  whofe  court  one  of  the  chiefs 
of  the  infurre&ion  had  refided,  and  who  wifhed  to  gain 
a  party  at  Liege,  became  mediator  -;  and  feemed  to  fa¬ 
vour  the  Liegoife,  many  of  whofe  claims  were  juft, 
though  they  attempted  to  enforce  them  by  violence 
and  the  moil  illegal  fteps.  Intoxicated  withr  this  pro¬ 
tection,  the  people  of  Liege  treated  the  remonftrances 
of  their  bifhop,  the  decrees  of  the  imperial  chamber, 
and  the  refolutions  of  the  directory  of  the  two  circles, 
with  the  utmoft  contempt ;  and  proceeded  fo  far  as 
even  to  dethrone  their  prince,  by  appointing  a  regent 
in  the  perfon  of  a  French  prelate.  The  electoral  col¬ 
lege  having  deliberated  on  the  belt  means  of  putting 
an  endtothefe  difturbances,  its  propofitions,  though  mo¬ 
dified  by  M.  Dohm  the  Pruflian  plenipotentiary,  made 
the  infurgents  break  out  into  open  fedition.  Deluded  by 
their  leaders,  they  gave  themfelves  up  every  day  to  new 
exceffes ;  the  effeCts  of  the  citizens  were  expofed  t# 
pillage,  and  their  perfons  to  infult.  The  king  of 
Pruffia,  who  was  defirous  to  bring  matters  to  an  ac¬ 
commodation,  and  not,  to  infligate  the  Liegoife  to 
become  independent,  finding  that  the  efforts  of  his 
mi  sifter  were  not  attended  with  the  defired  fucccfs, 
feemeed  unwilling  to  interfere  any  farther  in  an  affair 
which  might  have  led  him  into  a  quarrel  with  the  em¬ 
pire.  The  executive  troops,  at  the  fame  time,  re¬ 
mained  almoft  in  a  Hate  of  inaClivity ;  and  feemed  ra¬ 
ther  to  guard  the  frontiers  of  this  petty  Hate,  than  to 
make  any  attempt  to  reduce  it  to  obedience.  Neither 
thiscondud,  however,  nor  the  exhortations  of  Pruflia, 
added  to  the  moral  certainty  of  their  being  foon  com¬ 
pelled  to  lay  down  their  arms,  made  any  change  in  the 
conduCl  of  the  malecontents.  They  declared  openly, 
in  the  face  of  all  Europe,  that  they  would  either  con¬ 
quer  or  die  ;  and  they  perfifted  in  this  refolution,  while 
commerce,  manufactures,  and  the  public  revenues, 
were  going  daily  to  decay. 

Having  at  length  openly  attacked  the  executive 
forces  without  the  territories  of  their  city,  the  empe¬ 
ror  could  no  longer  remain  an  indifferent  fpeClator.  K 
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Lief^e,  was  now  full  time  to  put  a  period  to  that  madnefs  to 
Lievetis  t^ie  PeopL  had  abandoned  themfelves ;  and  to 

_  ■  accomplifti  this  in  an  effeftual  manner,  the  imperial 

chamber  at  Wetzlar  requefted  the  emperor,  as  a  mem¬ 
ber  of  the  ancient  circle  of  Burgundy,  to  execute  its 
orders  refpefting  this  objeft.  In  confequence  of  this 
meafure,  Baron  Alvinzi,  who  commanded  a  body  of 
Auflrians  cantoned  in  Limburgh  and  the  confines  of 
Brabant,  notified,  by  order  of  Marfhal  Bender,  to 
the  ftates  and  municipality  of  Liege,  that  the  em¬ 
peror  intended  to  fend  troops  into  their  city  and  terri¬ 
tories,  for  the  purpofe  of  reftoring  tranquillity  and 
good  order.  The  ftates  had  already  been  informed  of 
this  refolution  by  their  agent  at  Wetzlar.  They  there¬ 
fore  wrote  to  Marihal  Bender,  to  allure  him  of  the 
refpeftful  confidence  which  they  placed  in  the  juftice 
and  magnanimity  of  the  emperor,  and  to  requeft  that 
the  Auftrian  troops  might  enter  alone,  without  thofe 
of  the  electors  ;  and  that  they  might  be  confined  to  occu¬ 
py  the  gates  and  the  fuburbs  only.  To  this  letter,  which 
was  carried  to  Bruflels  by  a  deputation  of  the  ftates, 
Marihal  Bender  returned  a  very  fatisfaftory  anfwer,  re¬ 
lating  to  the  difpofition  of  the  eleftoral  troops :  but 
Baron  Alvinzi,  in  a  note  which  he  wrote.tothe  ftates, 
infilled  among  other  articles,  that  all  the  citizens  lhould 
throw  down  their  arms ;  that  proper  accommodations 
fhould  be  prepared  for  the  officers  and  men ;  that  the 
warlike  ftores,  collefted  for  making  refiftance,  lhould 
be  removed  ;  and  that  cockades,  and  every  other  di- 
ftinftive  mark  of  the  like  kind,  lhould  be  laid  afide  be¬ 
fore  the  arrival  of  the  Imperial  troops.  However  hu¬ 
miliating  thefe  preliminaries  might  be,  efpecially  that 
of  a  general  difarming,  the  ftates  and  municipalities  ac- 
quiefced  without  the  leaft  referve ;  and  their  fubmiffion, 
as  fudden  as  complete,  was  communicated  to  the  people, 
with  an  exhortation  to  follow  their  example. 

Notwithftanding  this  pacific  appearance,  two  days 
before  the  entrance  of  the  Imperial  troops,  the  muni¬ 
cipal  council  of  Liege,  flattering  themfelves,  perhaps, . 
with  the  hopes  of  affiftance  from  Pruffia,  allured  the 
inhabitants  that  they  would  remain  unlhaken  in  their 
poll,  and  that  they  had  fworn  never  to  defert  the  caufe 
in  which  they  were  engaged.  This,  however,  did  not 
prevent  the  Auftrian  troops,  to  the  number  of  6000, 
from  penetrating,  without  oppofition,  into  the  heart 
of  the  city  5  where  they  occupied  every  poll ;  made 
the  citizens  lay  fifide  their  arms,  uniforms,  and  cock¬ 
ades  ;  and,  in  a  Angle  hour,  dethroned  fo  many  fove- 
reigns  of  a  year.  The  greater  part  of  the  municipal 
officers,  who,  two  days  before,  had  folemnly  promifed 
fuch  great  things,  betook  themfelves  to  flight,  and  re¬ 
tired  either  to  France  or  Wefel ;  while  the  ancient 
magiftracy,  which  had  been  expelled  in  the  month  of 
Auguft  1789,  was  provifionally  re-inftated  by  the  di¬ 
rectorial  commiffioners. — The  decrees  of  the  imperial 
chamber  at  Wetzlar  have  fince  been  executed  in  their 
Titmoft  extent.  The  ancient  magiftracy  and  the  privy- 
council  of  the  prince  bilhop  have  been  reftored ;  and 
the  prince  himfelf  having  returned,  peace  and  good 
order  have  been  re-eftablilhed. 

LIENTERY,  a  flux  of  the  belly,  in  which  the 
aliments  are  difeharged  as  they  are  fwallowed,  or  very 
little  altered  either  in  colour  or  fubftance.  See  ( Index 
fubjoinedto)  Medicine. 

LIEVENS  (John  or  Jan),  a  celebrated  painter,  was 
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bom  at  Leyden  in  1607.  He  dilcovered  an  early  in*  Lieou. 
clination  for  the  arts,  and  was  the  difciple  firft  of  Joris  KiCau‘ 
van  Schooten,  and  afterwards  of  Peter  Laftman.  He  v 
excelledprincipally  in  painting  portraits;  but  he  alfoexe- 
cuted  feveral  hiftorical  fubjedts  with  great  fuccefs.  He 
came  over  into  England,  where  he  refided  three  years, 
and  painted  the  portraits  of  Charles  I.  the  queen,  the 
prince  of  Wales,  and  feveral  of  the  nobility;  after 
which  he  returned  to  Antwerp,  where  he  met  with 
full  employment  for  his  pencil.  We  have  feveral  etch¬ 
ings  by  this  matter,  which  are  performed  in  a  flight, 
but  mafterly  manner.  The  chiaro  feuro  is  very  Ikil- 
fully  11  anaged  in  them,  fo  as  to  produce  a  mpft  power¬ 
ful  effeft.  His  ftyle  of  etching  bears  fome  refemblanee 
to  that  of  Rembrandt ;  but  it  is  coarfer  in  general,  and 
lefs  finilhed. 

LIEOU-KIEOU,  the  name  of  certain  iflands  of 
Alia,  fubjeft  to  China  ;  but  hitherto  little  known  to 
geographers,  who  have  been  fatisfied  with  marking 
their  exiftence  and  latitude'  in  their  charts.  They, 
however,  form  a  powerful  and  extenfive  empire,  the 
inhabitants  of  which  are  civilized,  and  ought  not  to 
be  confounded  with  other  favage  nations  difperfed 
throughout  the  Wands  of  Alia.  Father  Gabil,  a  Je- 
fuit,  has  fumilhed  us  with  fome  interfiling  details  re- 
fpedling  thefe  iflanders,  which  he  extra  died  from  a 
Chinefe  relation,  publiihed  in  1721,  at  the  end  of  a 
voyage  that  was  undertaken  on  the  following  account. 

The  emperor  Kang-hi  having  refolved,  in  1719,  to 
fend  an  ambaflador  to  the  king  of  Lieou-kieou,  chofe 
for  this  purpofe  one  of  the  great  dodlors  of  the  em¬ 
pire,  named  Supao-Koang.  This  learned  man  depart¬ 
ed  from  China  in  17x9,  and  returned  to  Peking  in 
1720,  where,  in  the  year  following,  he  caufed  a  rela¬ 
tion  of  his  voyage  to  be  publiihed  in  two  volumes.  It 
is  in  the  firft  of  thefe  that  he  gives  an  accurate  and 
particular  defeription  of  the  ifles  of  Lieou-kieou ;  and 
what  he  relates  appears  tobe  worthy  of  the  greater  credit, 
becaufe,  being  on  the  fpot,  he  examined,  as  he  him¬ 
felf  fays,  according  to  the  orders  of  the  emperor,  what- 
everjie  found  curious  or  interefting,  refpedling  the  num¬ 
ber,  fituation,  and  productions  of  thefe  ifles ;  as  alf« 
the  hiftory,  religion,  manners,  and  cuftoms  of  the  people 
who  inhabit  them. 

Thefe  ifles,  fituated  between  Corea,  Formofa,  and 
Japan,  are  in  number  36.  The  principal  and  large  ft 
is  called  Lieou-kieou  ;  the  reft  have  each  a  particular  de¬ 
nomination.  The  largeft  ifland  extends  from  north  to 
fouth  almoft  440  lys,  and  1 20  or  1 30  from  eaft  to  weft  ; 
but  on  the  fouth  fide,  the  extent  from  eaft  to  weil  is 
not  100  lys.  The  fouth-eaft  part  of  the  ifland,  where 
the  court  refides,  is  called  Cheouli  ;  and  it  is  there  that 
Kint-ching,  the  capital  city,  is  fituated.  The  king'* 
palace,  which  is  reckoned  to  be  four  leagues  in  icum- 
ference,  is  built  on  a  neighbouring  mountain,  it  has 
four  gates,  which  correfpond  to  the  four  cardinalpoints; 
and  that  which  fronts  the  weft  forms  the  grand  entry. 

The  view  which  this  palace  commands  is  molt  extenfiv* 
and  delightful ;  'it  reaches  as  far  as  the  port  of  Napa- 
kiang,  at  the  diftance  of  ten  lys,  to  the  city  of  Kint- 
ching,  and  to  a  great  number  of  other  cities,  towns, 
villages,  palaces,  temples,  monafteries,  gardens,  and 
pleamre-houfes.  It  Hands  in  longitude  146“  26  eaft, 
and  in  latitude  26°  2'  north. 

If  we  believe  thefe  iflanders,  the  origin  of  their  em- 
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Lleow-  pire  is  loft  in  the  remoteft  antiquity.  They  reckon  up 
Kiecu*  ,  25  fucceffive  dynafties,  the  duration  of  which  forms  a 
*  period  of  more  than  1 8,000  years.  It  would  be  ufe- 
lefs  to  employ  a  fingle  moment  in  pointing  out  the  ab- 
furdity  of  thefe  pretenfions.  It  is  however  certain, 
that  the  exiftence  of  the  country  called  Lieou-kieou  was 
not  known  in  China  before  the  year  605  of  the  Chri- 
ftian  aera.  It  was  in  the  courfe  of  that  year,  that  one  of 
the  emperors  of  the  dynafty  of  Soui,  having  heard  of 
thefe  illes,  was  delirons  of  knowing  their  fituation. 
This  prince  at  firft  fent  fome  Chinefe  thither  ;  but 
their  expedition  proved  fruitlefs,  as  the  want  of  inter¬ 
preters  prevented  them  from  acquiring  that  kno'  «'edge 
which  was  the  object  of  their  voyage.  They  only 
brought  fome  of  the  iflanders  with  them  to  Sigan-fou, 
the  capital  of  the  province  of  Chen-fi,  which  was  the 
ufual  refidence  of  the  emperors  of  the  dynafty  of  Soui. 
It  fortunately  happened,  that  an  embaffador  of  the  king 
of  Japan  was  then  at  court.  This  ambaffador  and 
his  attendants  immediately  knew  the  ftrangers  to  be  na¬ 
tives  of  Lieou-kieou  ;  but  they  fpoke  of  thefe  illes  as 
of  a  miferable  and  wretched  country  ,  the  inhabitants  of 
which  had  never  been  civilized.  The  emperor  of  China 
afterwards  learned,  that  the  principal  ifland  lay  to  the 
eaft  of  a  city  called  at  prefent  Fou-tcheou-fou ,  which  is 
the  capital  of  the  province  of  Fo-kien  ;  and  that,  in  a 
paffage  of  five  days,  one  might  reach  the  large  ifland 
where  the  king  kept  his  court. 

On  this  information,  the  emperor  Yang-ti  fent  fkil- 
ful  men,  accompanied  by  interpreters,  to  fummon  the 
prince  to  do  homage  to  the  emperor  of  China,  and  to 
pay  him  tribute.  This  propofal  was  very  ill  received. 
The  king  of  Lieou-kieou  fent  back  the  Chinefe,  telling 
them,  fternly,  that  he  acknowledged  no  prince  to  be 
his  fuperior.  This  anfwer  irritated  the  emperor,  who, 
to  obtain  revenge,  caufed  a  fleet  to  be  immediately 
equipped  in  Fo-kien,  in  which  he  embarked  10,000 
men.  This  fleet  fet  fail,  and  arrived  in  fafety  at  the 
port  of  Napa-kiang.  The  army,  in  fpite  of  every  effort 
made  by  the  natives,  landed  on  the  ifland ;  and  the 
king,  who  had  put  himfelf  at  the  head  of  his  troops  to 
oppofe  the  enemy,  having  fallen  in  battle,  the  Chinefe 
pillaged,  facked,  and  burnt  the  royal  city,  made  more 
than  5000  flaves,  and  returned  to  China. 

The  emperors  of  the  dynafty  of  Tang,  thofe  of  the 
Ihort  dynafties  that  followed,  and  thofe  of  the  dynafty 
of  Song,  although  they  were  fully  informed  of  every 
thingrefpefting  the  Lieou-kieou  ifles,made  no  attempts 
to  render  them  tributary.  In  1291,  Chi-tfou,  empe- 
ros  of  the  dynafty  of  Yven,  was  defirous  of  reviving  the 
pretenfions  of  his  predeceffors.  He  fitted  out  a  fleet 
to  fubdue  thefe  iflands  ;  but  fchemes  of  conqueft  had 
become  difagreeable  to  the  Chinefe,  fince  the  difafter 
that  befel  their  army  in  an  expedition  againft  Japan. 
The  fleet  of  Chi-tfou  went  no  farther  than  the  ifles  of 
Pong-hou,  and  the  weftern  coaft  of  Formofa,  from 
whence,  under  divers  pretences,  they  returned  to  the 
ports  of  Fo-kien. 

It  was  only  in  1372,  under  the  reign  of  Hong-vour 
founder  of  the  dynafty  of  Ming,  that  thefe  iflands  fub- 
mitted  voluntarily  to  the  Chinefe  government.  Hong- 
vou  had  fent  one  of  the  grandees  of  his  court  to  Tfay- 
tou,  who  was  then  reigning  at  Lieou-kieou,  to  inform 
him  of  his  acceflion  to  the  throne.  The  Chinefe  noble- 
»an  had  received  particular  inftruCtions  refpeCting  this 


commiffion,  and  he  acquitted  himfelf  of  it  with  all  the 
prudence  and  addrefs  of  an  able  minifter.  In  a  private  ^leou‘ 
audience  which  he  had  with  Tfay-tou,  he  exhorted  * 
this  prince  to  declare  himfelf  a  tributary  of  the  empire, 
and  laid  before  him  the  advantages  he  would  derive 
from  this  ftep.  His  reafoning,  fupported  by  the  pow¬ 
er  of  his  natural  eloquence,  made  fo  much  imprefiion 
on  the  mind  of  Tfay-tou,  that  he  embraced  the  propo¬ 
fal  made  him,  and  fent  immediately  to  the  emperor  to 
demand  the  inveftiture  of  his  ftates. 

Hong-vou  received  his  envoys  in  a  magnificent  man¬ 
ner,  and  loaded  them  with  prefents.  He  folemnly  de¬ 
clared  Tfay-tou  a  vaffal  of  the  empire ;  and,  after  ha¬ 
ving  received  his  firft  tribute  (which  confitted  in  valu¬ 
able  liorfes,  aromatic  wood,  fulpliur,  copper,  tin,  See. ) 
he  fent  to  this  prince  a  golden  feal,  and  confirmed  the 
choice  he  had  made  of  one  of  his  fons  for  fucceffor. 

The  emperor  afterwards  fent  36  families,  almoft  all 
from  the  province  of  Fo-kien  to  Lieou-kieou.  Tfay- 
tou  received  them,  afiigned  them  lands  near  the  port  of 
Napa-kiang,  and  appointed  certain  revenues  for  their 
ufe,  at  the  fame  time  that  Hong-vou  made  them  con- 
fiderable  remittances.  Thefe  families  firft  introduced 
into  Lieou-kieou  the  learned  language  of  the  Chinefe, 
the  ufe  of  their  characters,  and  the  ceremonies  praCti- 
fed  in  China  in  honour  of  Confucius.  On  the  other 
hand,  the  fons  of  feveral  of  the  grandees  of  the  court 
of  Tfay-tou  were  fent  to  Nan-king,  to  ftudy  Chinefe 
in  the  imperial  college,  where  they  were  treated  with 
diftinCtion,  and  maintained  at  the  emperor’s  expences. 

The  ifles  of  Lieou-kieou  had  neither  iron  nor  por¬ 
celain.  Hong-vou  fupplied  this  want ;  he  caufed  a 
great  number  of  utenfils  of  iron  and  inftruments  to  be 
made,  which  he  fent  thither,  together  with  a  quantity 
of  porcelain  veffels.  Commerce,  navigation,  and  the 
arts  foon  began  to  flourifh.  Thefe  iflanders  learned  to 
caft  bells  for  their  temples,  to  manufacture  paper  and 
the  fineft  ftuffs,  and  to  make  porcelain,  with  which 
they  had  been  fupplied  before  from  Japan. 

The  celebrated  revolution  which  placed  the  Tartars 
on  the  imperial  throne  of  China,  produced  no  change 
in  the  conduCt  of  the  kings  of  Lieou-kieou.  Chang- 
tchC,  who  was  then  reigning,  fent  embaffadors  to  ac¬ 
knowledge  Chun-tchi,  and  received  a  feal  from  him,  on 
which  were  engraven  fome  Tartar  characters.  It  was 
then  fettled,  that  the  king  of  Lieou-kieou  fhould  pay 
hi»*tribute  only  every  two  years,  and  that  the  number 
of  perfons  in  the  train  of  his  envoys  fliould  not  exceed 
150. 

The  emperor  Kang-hi  feemed  to  pay  more  atten¬ 
tion  to  thefe  ifles  than  any  of  his  predeceffors.  He 
caufed  a  fuperb  palace  to  be  ereCted  in  honour  of  Con¬ 
fucius,  and  a  college  where  he  maintained  matters  to 
teach  the  feiences  and  the  Chinefe  characters.  He  al- 
fo  inftituted  examinations  for  the  different  degrees  of 
the  literati.  He  ordained,  that  the  king  of  Lieou- 
kieou  fhould  never  fend  in  tribute  rofe-wood,  clovesT 
or  any  other  production  which  was  not  really  of  the 
growth  of  the  country ;  but  that  he  fhould  fend  a 
fixed  quantity  of  fulphur,  copper,  tin,  fhells,  and  mo¬ 
ther  of  pearl,  which  is  remarkably  pretty  in  thefe 
iflands.  He  permitted,  that,  befides  the  ufual  tribute, 
he  might  prefent  him  liorfe-furniture,  piftol-cafes,  and 
other  things  of  the  fame  kind,  which  thefe  iflanders 
are  faid  to  manufacture  with  great  tafte  and  neatnefs. 
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We«w-  It  is  more  than  900  years  fince  the  bonzes  of  Chi- 
Kieou’  ,  na  introduced  at  Lieou-kieou  the  worfhip  of  Fo,  and 
the  principal  books  belonging  to  their  feft.  This 
worfhip  is  at  prefent  the  eftablifhed  religion  both  of 
the  grandees  and  of  the  people.  There  is  ftill  to  be 
feen  in  the  royal  city  a  magnificent  temple,  erected  in 
honour  of  another  idol  borrowed  from  the  Chinefe, 
named  Tein-fey,  which  fignifies  celejlial  queen  or  lady. 

Thefe  iflanders  do  not  make  promifes  or  fwear  be¬ 
fore  their  idols.  When  they  have  occafion  to  do  this, 
they  burn  perfumes,  prefent  fruits,  and  Hand  refpeft- 
fully  before  fome  ftone,  which  they  call  to  witnefs  the 
folemnity  of  their  engagements.  Numbers  of  ftones 
are  to  be  feen  in  the  courts  of  their  temples,  in  molt 
public  places,  and  upon  their  mountains,  which  are  en¬ 
tirely  appropriated  to  this  purpofe.  They  have  alfo 
among  them  women  confecrated  for  the  worlhip  of 
fpirits,  who  are  fuppofed  to  have  great  influence  over 
thefe  beings.  They  vifit  the  lick,  diftribute  medi¬ 
cines,  and  recite  prayers  for  their  recovery. 

They  refpeft  the  dead  as  much  as  the  Chinefe,  and 
they  are  no  lefs  ceremonious  in  wearing  mourning; 
but  their  funerals  are  neither  fo  pompous,  nor  attended 
with  fo  much  expence.  Their  coffins,  which  are  of  an 
hexagonal  or  .octagonal  figure,  are  three  or  four  feet 
high.  They  burn  the  flefh  of  the  bodies  of  their  dead, 
and  preferve  only  the  bones.  They  never  offer  pro- 
vilions  to  them  ;  they  are  contented  with  placing  lamps 
round  them,  and  burning  perfumes. 

Different  families  are  diflinguifhed  in  Lieou-kieou 
by  furnames,  as  in  China  j  bnt  a  man  and  a  woman  of 
the  fame  furname  cannot  be  united  in  marriage.  The 
king  is  not  permitted  to  marry  but  in  the  three  grand  fa¬ 
milies,  which  always  enjoy  the  higheft  offices.  There  is 
a  fourth,  of  equal  dillinftion  to  the  three  former  ;  but 
neither  the  king  nor  the  princes  contract  any  alliances 
with  this  family  ;  for  it  is  doubtful,  whether  it  be  not 
fprung  from  the  fame  Item  as  the  royal  line. 

A  plurality  of  wives  is  allowed  in  thefe  illes.  Young 
men  and  young  women  enjoy  the  liberty  of  feeing  one 
another,  and  of  converfing  together  ;  and  their  union  is 
always  in  conftquence  of  their  own  choice.  •  The  wo¬ 
men  are  very  referved  ;  they  never  ufe  paint,  and  wear 
no  pendants  in  their  ears  ;  they  collect  their  hair  on  the 
top  of  their  heads  in  the  form  of  a  curl,  and  fix  it  in 
that  manner  by  means  of  long  pins  made  of  gold  or 
filver. 

Befides  the  vaftdomains  which  the  king  poflefles,  he 
receives  the  produce  of  all  the  fulphur,  copper,  and  tin- 
mines,  and  of  the  falt-pits,  together  with  what  arifes 
from  taxes.  From  thefe  revenues  he  pays  the  falaries 
of  the  mandarins  and  officers  of  his  court.  Thefe  fala¬ 
ries  are  eftimated  at  a  certain  number  of  facks  of  rice  ; 
but  under  this  name  is  comprehended  whatever  the  king 
gives  in  grain,  rice,  filk,  cloth,  See.  The  whole  is  va¬ 
lued  according  to  the  price  of  the  facks  of  rice. 

There  are  here,  as  in  China,  nine  orders  of  manda¬ 
rins,  whp  are  diftinguilhed  by  the  colour  of  their  caps, 
or  by  their  girdles  and  cuftiions.  The  greater  part  of 
the  titles  of  thefe  mandarins  are  hereditary  in  their 
families ;  but  there  are  fome  which  are  only  bellowed 
upon  merit.  In  the  royal  city  there  are  tribunals  efta- 
blifhed  for  managing  the  revenue  and  affairs  of  the  prin¬ 
cipal  illartd,  and  of  all  the  others  which  are  dependent 


on  it.  The  latter  have  agents,  who  refide  at  court. 
There  are  alfo  particular  tribunals  for  civil  and  criminal 
matters ;  for  whatever  concerns  the  families  of  the  gran¬ 
dees  and  princes ;  for  the  affairs  of  religion  5  for  in- 
fpefting  the  public  granaries,  king’s  revenues,  duties  ; 
for  commerce,  manufactures,  civil  ceremonies,  and  for 
navigation,  public  edifices,  literature,  and  war. 

The  veffels  that  are  built  in  this  country  are  greatly 
valued  by  the  people  of  China  and  Japan.  In  thefe 
the  natives  go  not  only  from  one  ifland  to  another,  but 
alfo  to  China,  Tong-king,  Cochincliina,  Corea,  Nanga- 
za-ki,  Satfuma,  the  neighbouring  ifles,  and  to  Formofa, 
where  they  difpofe  of  their  different  commodities.  Be¬ 
fides  thofe  articles  of  commerce  which  their  manufac- 
turies  of  filk,  cotton,  paper,  arms,  copper  utenfils,  &c. 
furnifh  them,  they  alfo  export  mother  of  pearl,  tortoife 
and  other  fhells,  coral  and  whet-ftones,  which  are  in 
great  requeft  both  in  China  and  Japan. 

LIEUTAUD  (Dr  Jofeph),  counfellor  of  ftate  and 
firft  phyfician  at  the  court  of  France,  was  born  at  Aix 
in  Provence,  and  refided  principally  there  till  he  took 
the  degree  of  doftor  of  medicine.  After  this  he  profe- 
cuted  his  fludies  for  fome  years  at  Montpelier.  He 
returned  to  Aix,  where  he  foon  acquired  extenfive 
practice,  and  became  eminent  for  literary  abilities.  He 
refided  there  till  the  year  1750,  when  he  was  invited 
to"  aft  as  phyfician  to  the  royal  infirmary  at  Ver- 
failles.  There  he  praftifed  with  fuch  reputation  and 
fuccefs,  that  he  foon  arrived  at  the  head  of  his  pro- 
feffion  ;  and  in  the  year  1774,  upon  the  death  of  M. 
Senac,  he  was  appointed  archiater.  His  extenfive  en¬ 
gagements  in  praftice  did  not  prevent  him  from  culti¬ 
vating  the  fcience  of  medicine  in  all  its  branches,  and 
,  from  freely  communicating  to  others  the  refult  of  his 
own  fludies.  He  publilhed  many  valuable  works ;  a- 
mongft  which  the  following  may  be  accounted  the  moll 
remarkable.  I.  Elementa  Philologi#.  2.  Precis  de  la 
Medecine.  3.  Pratique  Precis  de  la  Matiere  Medicale. 
4.  EJfais  Anatomique.  5.  Synopjis  Univerfe  Praxeos 
Median#.  6.  Hijloria  Anatomico-Medica.  He  died  at 
Ver failles  in  1780,  aged  78  years. 

LIEUTENANT,  an  officer  who  fupplies  the 
place  and  difeharges  the  office  of  a  fuperior  in  his 
abfence.  Of  thefe,  fome  are  civil,  as  the  lords  lieu¬ 
tenants  of  kingdoms,  and  the  lords-lieutenants  of 
counties ;  and  others  are  military,  as  the  lieutenant- 
general,  lieutenant-colonel,  &c. 

Lord  Lieutenant  of  Ireland,  is  properly  a  viceroy  5 
and  has  all  the  ftate  and  grandeur  of  a  king  of  Eng¬ 
land,  except  being  ferved  upon  the  knee.  He  has 
the  power  of  making  war  and  peace,  of  beftowing  aH 
the  offices  under  the  government,  of  dubbing  knights, 
and  of  pardoning  all  crimes  except  high  treafon  ;  he 
alfo  calls  and  prorogues  the  parliament,  but  no  bill 
can  pafs  without  the  royal  affent.  He  is  affifled  in 
his  government  by  a  privy-council ;  and,  on  his  lea¬ 
ving  the  kingdom,  he  appoints  the  lords  of  the  re¬ 
gency,  who  govern  in  his  abfence. 

Lord  Lieutenants  of  Counties ,*  are  officers,  who, 
upon  any  invafion  or  rebellion,  have  power  to  raife 
the  militia,  and  to  give  commiffions  to  colonels  and 
other  officers,  to  arm  and  form  them  into  regiments, 
troops,  and  companies.  Under  the  lord-lieutenants, 
are  deputy-lieutenants,  who  have  the  fame  power-; 

E  z  thefe 


Lieiitaai, 

Lieutenant.- 
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Isicutejiaat.  thefe  are  chofen  by  the  lords-lieutenants,  out  of  the 
principal  gentlemen  of  each  county,  and  prefented  to 
the  king  for  his  approbation. 

Lieut  en an  T-Colonel.  See  Colonel. 
LiF.uTENANT-General.  See  General. 
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and  acquaints  the  captain  at  all  other  times  of  the  mif-  Lientena** 
behaviour  of  any  perfon  in  the  Ihip,  and  of  whatever  L  fe~ 
elfe  concerns  the  fervice  or  difcipline.  ’  J' 

The  youngeft  lieutenant  in  the  Ihip,  who  is  alfo 
ftyled  lieutenant  at  arms,  befides  his  common  duty,  is. 


Lieutenant,  in  the  land-fervice,  is  the  fecond  particularly  ordered,  by  his  inftruftions,  to  train  the 


commiffioned  officer  in  every  company  of  both  foot 
and  horfe,  and  next  to  the  captain,  and  who  takes  the 
command  upon  the  death  or  abfence  of  the  captain. 


feamen  to  the  ufe  of  fmall  arms,  and  frequently  to  ex- 
ercife  and  difcipline  them  therein.  Accordingly  his 
office,  in  time  of  battle,  is  chiefly  to  direct  and  attend 


Lieutenant  of  Artillery.  Each  company  of  ar-  them  ;  and  at  all  other  times  to  have  a  due  regard  to 


tillery  hath  four ;  1  firft  and  3  fecond  lieutenants. 
The  firft  lieutenant  hath  the  fame  detail  of  duty  with 


the  captain  ;  becaufe  in  his  abfence  he  commands  the  condition  for  fervice. 


the  prefervation  of  the  fmall  arms,  that  they  be  not  loft 
embezzled,  and  that  they  are  kept  clean  and  in  good 


company  :  he  is  to  fee  that  the  foldiers  are  clean  and 
neat  ;  that  their  clothes,  arms,  and  accoutrements,  are 
in  good  and  ferviceable  order  ;  and  to  watch  over  every 
thing  elfe  which  niay  contribute  to  their  health.  He 
mult  give  attention  to  their  being  taught  the  exercife, 
fee  them  punftually  paid,  their  meffes  regularly  kept, 
and  to  vifit  them  in  the  hofpitals  when  fick.  He  muft 
affift  at  all  parades,  &c.  He  ought  to  underftand  the 
doftrine  of  projectiles  and  the  fcience  of  artillery,  with 
the  various  eft  efts  of  gun-powder,  however  managed 
or  direfted  ;  to  enable  him  to  conftruft  and  difpofe 
his  batteries  to  the  belt  advantage  ;  to  plant  his  can¬ 
non,  mortars,  and  howitzers,  fo  as  to  produce  the 
great  eft  annoyance  to  an  enemy.  He  is  to  be  well 
(killed  in  the  attack  and  defence  of  fortified  places  ;  and 
to  be  converfant  in  arithmetic,  mathematics,  mecha¬ 
nics,  &c. 

Second  Lieutenant  in  the  Artillery,  is  the  fame  as 
an  enfign  in  an  infantry  regiment,  being  the  youngeft 
commiflioued  officer  in  the  company,  and  muft  affift 
the  firft  lieutenant  in  the  detail  of  the  company’s  duty. 


Lieutenant- Reformed,  he  whofe  company  or  troop 
is  broke  or  dilbanded,  but  continued  in  whole  or  half- 


His  other  qualifications  fhould  be  equal  with  thofe  of  three  intentions  for  the  prolongation  of  life  :  Retarda- 


pay,  and  ftill  preferves  his  right  of  feniority  and  rank 
in  the  army. 

LIFE,  is  peculiarly  ufed  to  denote  the  animated 
ftate  of  living  creatures,  or  the  time  that  the  union  ,of 
their  foul  and  body  falls. 

The  Prolongation  of  Lies  is  made  by  Lord  Bacon  one 
of  the  three  branches  of  medicine  ;  the  other  two  re¬ 
lating  to  the  prefervation  of  health,  and  the  cure  of 
difeafes.  See  Medicine. 

The  theory  of  prolonging  fife  he  numbers  among  the 
defiderata.  Some  means  or  indications  that  feem  t® 
lead  to  it,  he  lays  down  as  follow. 

Things  are  preferved  in  two  manners;  either  in  their 
identity,  or  by  reparation.  In  their  identity  ,•  as  a  fly  or 
ant  in  amber  ;  a  flower,  or  fruit,  or  wood,  in  a  con- 
fervatory  of  fnow ;  a  dead  carcafe  in  fealfams.  By 
reparation  ;  as  a  flame,  or  a  mechanical  engine,  &c.  To 
attain  to  the  prolongation  of  life,  both  thefe  methods 
muft  be  ufed.  And  hence,  according  to  him,  arife 


the  firft  lieutenant. 

Lieutenant  of  afhip  of  War,  the  officer  next  in 
rank  and  power  to  the  captain,  in  whofe  abfence  he  is 
accordingly  charged  with  the  command  of  the  Ihip,  as 
alfo  the  execution  of  whatever  orders  he  may  have  re¬ 
ceived  from  the  commander  relating  to  the  king’s  fer¬ 
vice. 

The  lieutenant  who  commands  the  watch  at  fea, 
keeps  a  lift  of  all  the  officers  and  men  thereto  belong- 


tion  of  confumption,  proper  reparation,  and  renovation 
of  what  begins  to  grow  old. 

Cbnfumption  is  occafioned  by  two  kinds  of  depreda¬ 
tion  ;  a  depredation  of  the  innate  fpirit,  and  a  depre¬ 
dation  of  the  ambient  air.  Thefe  may  be  each  pre¬ 
vented  two  ways;  either  by  rendering  thofe  agents  lefs 
predatory,  or  by  rendering  the  paffive  parts  (viz.  the 
juices  of  the  body)  lefs  liable  to  be  preyed  on.  The' 
fpirit  will  be  rendered  lefs  predatory,  if  either  its'fub- 


ing,  in  order  to  mufter  them  when  he  judges  it  expe-  ftance  be  condenfed,  as  by  the  ufe  of  opiates,  grief, 

*  — J  — - -  *■-  ^ - - —  &c.;  Gr  its  quantity  diminilhed,  as  in  fpare  and  mo- 

naftic  diets;  or  its  motion  calmed,  as  in  idlenefs  and 


dient,  and  report  to  the  captain  the  names  of  thofe  who 

are  abfent  from  their  duty.  During  the  night-watch,  _  _  _ „ 

he  occalionally  vifits  the  lower  decks,  or  fends  thither  tranquillity.  The  ambient  air  becomes  lefs  predatory, 


a  careful  officer,  to  fee  that  the  proper  centinels  are  at  if  it  be  either  lefs  heated  by  the  rays  of  the  fun, 


their  duty,  and  that  there  is  no  diforder  amongft  the  cold  climates,  in  caves,  mountains,  and  anchorets  cells  • 


men  ;  no  tobacco  fmoked  between  decks,  nor  any  fire  or  be  kept  off  from  the  body,  as  by  a  denfe  flein,  the 
or  candles  burning  there,  except  the  fights  which  are  feathers  of  birds,  and  the  ufe  of  oils  and  unguents  with¬ 


in  lanthorns,  under  the  care  of  a  proper  watch,  on  par-  out  aromatics.  The  juices  of  the  body  are  rendered 
ticular  occafions.  He  is  expefted  to  be  always  upon  lefs  liable  to  be  preyed  on,  either  by  making  them 


deck  in  his  watch,  as  well  to  give  the  neceffary  orders 
w  ith  regard  to  trjmming  the  fails  and  fuperintending  the 
navigation,  as  to  prevent  any  noife  or  confufion  ;  but 
he  is  never  to  change  the  (hip’s  courfe  without  the  cap¬ 
tain’s  direftions,  unlefs  to  avoid  an  immediate  dan- 


ger. 


The  lieutenant,  in  time  of  battle,  is  particularly  to 
fee  that  all  the  men  are  prefent  at  their  quarters. 


harder  or  more  moift  and  oily  :  harder,  as  by  a  coarfe 
(harp  diet,  living  in  the  cold,  robuft  exercifes,  and  fome 
mineral  baths  :  moifter,  as  by  the  ufe  of  fweet  foods, 
& c.  abftaining  from  falts  and  acids  ;  and  efpecially  by 
fuch  a  mixture  of  drink  as  conlifts  wholly  of  fine  fub- 
tile  particles,  without  any  acrimony  or  acidity. 

Reparation  is  performed  by  means  of  aliment ;  and. 
alimentation  is  promoted  four  ways :  By  the  concoftion 


where  they  have  been  previoufiy  ftationed  according  of  the  vifcerft,  fo  as  to  extrude  the  aliment :  By  exciting 
to  the  regulations  made  by  the  captain.  He  orders  the  exterior  parts  to  the  attraftion  of  the  aliment;  as 
and  exhorts  them  every  where  to  perform  their  duty  ;  in  proper  exercifes  and  frications,  and  fome  unftions 

and. 
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Life,  and  baths  : ,  By  the  preparation  of  the  food  itfelf,  fo  as 
.Ligature..  jt  may  more  eafily  infinuate  itfelf,  and  in  fome  meafure 
v  anticipate  the  digeftion  ;  as  in  various  ways  of  dreffing 
meats,  mixing  drinks,  fermenting  breads,  and  reducing 
the  virtues  of  thefe  three  into  one  :  By  promoting  the 
aft  of  affimilation  itfelf,  as  in  feafonable  deep,  fome  ex¬ 
ternal  application,  &c. 

The  renovation  of  what  begins  to  grow  old,  is  per¬ 
former)  two  ways  :  By  the  inteneration  of  the  habit  of 
the  body  ;  as  in  the  ufe  of  emollients,  emplafters,  unc¬ 
tions,  See.  of  fuch  a  nature,  as  do  not  extraft  but  im- 
prefs  :  Or  by  purging  off  the  old  juices,  and  fubilitu- 
ting  frelh  ones ;  as  in  feafonable  evacuations,  attenua¬ 
ting  diets,  See. 

The  fame  author  adds  thefe  three  axioms :  That  the 
.  prolongation  of  life  is  to  be  expefted,  rather  from  fome 
dated  diets,  than  either  from  atny  ordinary  regimen  or 
any  extraordinary  medicines  ;  more  from  operating  on 
the  fpirits,  and  mollifying  the  parts,  than  from  the 
manner  of  feeding  ;  and  this  mollifying  of  the  parts 
without  is  to  be  performed  by  fubftantials,  impriments, 
and  occludents.  See  Longevity. 

Vegetable  Live.  See  Plants. 

Livs-Rent,  in  Scots  law.  When  the  ufe  and  enjoy¬ 
ment  of  a  fubjeft  is  given  to  a  perfon  during  his  life, 
it  is  faid  to  belong  to  him  in  life-rent. 

LIGAMENT,  in  its  general  fenfe,  denotes. any 
thing  that  ties  or  binds  one  part  to  another. 

Ligament,  in  anatomy,  a  ftrong  compaft  fubftance, 
ferving  to  join  two  bones  together.  See  Anatomy, 
n°y. 

LIGARIUS  (Quintus),  a  Roman  proconful  in 
Africa,  49  B.  C.  Taking  part  with  Pompey,  he  was 
forbid  by  Julius  Ccefar  to  return  to  Rome:  to  obtain 
his  pardon,  Cicero  made  that  admired  oration  in  his 
defence  which  has  immortalized  the  memory  of  the 
client  with  that  of  his  celebrated  advocate. 

LIGATURE,  in  furgery,  is  a  cord,  band,  or 
firing ;  or  the  binding  any  part  of  the  body  with  a 
cord,  band,  fillet,  See.  whether  of  leather,  linen,  or  any 
other  matter. 

Ligatures  are  ufed  to  extend  or  replace  bones  that 
are  broken  or  dillocated  ;  to  tie  the  patients  down  in 
lithotomy  and  amputations  ;  to  tie  upon  the  veins  in 
phlebotomy,  on  the  arteries  in  amputations,  or  in  large 
wounds ;  to  fecure  the  fplints  that  are  applied  to  frac¬ 
tures  ;  to  tie  up  the  preceffes  of  the  peritoneum  with 
„  the  fpermatic  veffels  in  caftration;  and,  laftly,  iu  taking 
„  off  warts  or  other  excrefeences  by  ligature, 

Ligature,  is  alfo  ufed  to  fignify  a  kind  of  bandage 
or  fillet,  tied  round  the  neck,  arm,  leg,  or  other  part 
of  the  bodies  of  men  or  beads,  to  divert  or  drive  off 
fome  difeafe,  accident,  &e. 

Ligature  is  alfo  ufed  for  a  ftate  of  impotency,  in 
refpeft  to  venerv,  pretended  to  be  caufed  by  fome 
charm  or  witchcraft. 

Kaempfer  tells  of  an  yncommon  kind  of  ligature  or 
knotting,  in  ufe  among  the  people  of  Maffacar,  Java,. 
Malaja,  Siam,  &e.  By  this  charm  or  fpell,  a  man 
binds  up  a  woman,  and  a  woman  a  inan,  fo  as  to  put 
it  out  of  their  power  to  have  to  do  with  any  other 
perfon  ;  the  man  being  thereby  rendered  impotent  to 
any  other  woman,  and  all  other  men  impotent  with 
refpeft  to  the  woman* 


Some  of  their  philofophers  pretend,  that  this  liga-  Lktature, 
ture  may  be  effefted  by  the  fhutting  of  a  lock,  the 
drawing  of  a  knot,  or  the  flicking  of  a  knife  in  the  wall,  v— ' 

at  the  point  of  time  wherein  the  prieft  is  joining  a 
couple  together;  and  that  a  ligature,  thus  effefted, 
may  be  diflolved,  by  the  fpoufe  s  uriiiing  through  a 
ring.  This  piece  of  fuperftition  is  fard  to  obtain  alfo 
among  the  Chriftians  of  the  Eaft. 

The  fame  author  tells  us,  that  during  the  ceremony 
of  marriage  in  Raffia,  he  obferved  an  old  fellow  lurking 
behind  the  church-door,  and  mumbling  over  a  ftring. 
of  words ;  and,  at  the  fame  time,  cutting  a  long  rod, 
which  he  held  under  his  arm,  into  pieces ;  which,  it 
feems,  is  a  common  praftice  at  the  marriages  of  great 
perfons,  and  done  with  defign  to  elude  and  counter,, 
work  any  other  perfon  that  might  poffibly  be  inducing" 
the  ligature. 

The  fecret  of  inducing  a  ligature  is  delivered  by 
the  fame  author,  as  he  was  taught  it  on  the  fpot  by 
one  of  their  adepts :  but  it  is  too  abfurd  and  obfeene 
to  deferve  being  tranferibed  here. 

M.  Marfhal  mentions  a  ridiculous  form  of  ligature,, 
which  he  received. From  a  bramin  at  Indoftan  ;  “  If 
(fays  he)  the  little  worm  in  the  wood  lukerara  kara 
be  eut  into  two,  and  the  one  part  ftirs  and  the  other 
not,  if  the  ftirring  part  be  bruited,  and  given  with  half 
a  beetle  to  a  man,  and  the  other  half  to  a  woman,  the 
charm  will  keep  each  from  ever  having  to  do  with  any 
other  perfon.”  Phil.  Tranf.  ND  268. 

Ligature,  in  the  Italian  mufic,  fignifies  a  tying 
or  binding  together  of  notes.  Hence  fyncopes 
are  often  called  ligatures ,  becaufe  they  are  made  by 
the  ligature  of  many  notes.  There  is  another  fort 
of  ligatures  for  breves,  when  there  are  many  of  thefe 
x>n  different  lines,  or  on  different  fpaces,  to  be  fung  to 
one  fyllable. 

Ligatures,  among  printers,  are  types  confifting  of 
two  letters  or  charafters  joined  together  ;  as  cl, 

Jlj  Ji.  The  old  editions  of  Greek  authors  are  extreme¬ 
ly  full  of  ligatures ;  the  ligatures  of  Stephens  are  by 
much  the  moll  beautiful. —  Some  editions  have  beeu 
lately  printed  without  any  ligatures  at  all;  and  there 
was  a  defign  to  explode  them  quite  out  of  printing. 

Had  this  fucceeded,  the  fineft  ancient  editions  would 
in  time  have  grown  ufelefs;  and  the  reading  of  old 
mannferipts  would  have  been  rendered  almoft  impracti¬ 
cable  to  the  learued  tnemfelves. 

LIGHT,  in  the  moll  common  acceptation  of  the 
word,  ligniiies  that  invifible  etherial  matter  which  makes- 
objefts  perceptible  to  our  fenfe  of  feeing.  Figurative¬ 
ly,  it  is  alfo  ufed  for  whatever  conveys  inffrnftion  to- 
our  minds,  and  likewife  for  that  inftruftion  itfelf. 

The  nature  of  light  hath  been  .a  fubjeft  of  fpecula-  op;^ jons. 
tion  from  the  earlieff  ages  of  philofophy.  Some  of  <>t  the  firth 
thofe  firft  diffinguifned  by  the  appellation  of  philofo-  ,l  ioio- 
phers  even  doubted  whether  objefts  became  vifible  by.F*16?  COH” 
means  of  any  thing  proceeding  from  them,,  or  froni.f*7,"rs 
the  eye  of  the  fpeftator.  The  fallacy  of  this  notion 
muft  very  foon  have  been  apparent,  becaufe,  in  that 
cafe,  we  ought  to  have  feen  as  well  in  the  night  as  in 
the  day.  The  opinion  was  therefore  qualified  by  Em¬ 
pedocles  and  Plato;  who  maintained,  that  vifion  was- 
occaiiohed  by  particles  continually  flying  off  from  the; 
furfaCes  of  bodies,  which  met  with  others  proceeding; 

from. 
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from  the  eye  5  but  Pythagoras  afcribed  It  folely  to  which  fome  phenomena  give  us  reafon  to  fuppofe 
'  the  particles  proceeding  from  the  external  objetts  and  are  diffufed  through  all  the  mundane  fpace.  To  : 


4  entering  the  pupil  of  the  eye. 

Of  Des  Among  the  modern  philofophers  there  have  been 
artc,‘  two  celebrated  opinions,  viz.  the  Cartefian  and  New¬ 
tonian.  According  to  the  former,  light  is  an  ipvifible 
fluid  prefent  at  all  times  and  in  all  places,  but  which 
requires  to  be  fet  iri  motion  by  an  ignited  or  otherwife 
3  properly  qualified  body  in  order  to  make  objects  vi- 
Of  Sir  Ifaac  t0  us. — The  Newtonians  maintain,  that  light  is 
ewton.  not  a  ^juj^  peJ.  ^ut  confjftg  Gf  a  vaft  number  of  ex¬ 


count  for  this  fad  and  others  fimilar  to  it,  he  con¬ 
cludes,  that  the  particles  of  which  light  confifts  muft  be 
incomparably  rare,  even  when  they  are  the  moil  denfe ; 
that  is,  that  the  femidiameters  of  the  two  neareil  par¬ 
ticles,  in  the  fame  or  in  different  beams,  foon  after 
their  emifiion,  are  incomparably  lefs  than  their  diftance 
from  one  another.  This  difficulty  concerning  the  non¬ 
interference  of  the  particles  of  light  is  not  folved,  as 
he  obferves,  by  fuppofing  with  Mr  Bofcovich  and 


ceedingly  fmafl  particles  ihakcn  off  in  all  directions  others,  that  each  particle  is  endued  with  an  infup< 
from  the  luminous  body  with  inconceivable  velocity  able  impullive  force;  becaufe,  in  that  cafe,  their  fphere* 
by  a  repulfive  power ;  and  which  moll  probably  never  of  impulfion  would  even  be  more  liable  to  interfere,  and 


return  again  to  the  body  from  which  they  were  emit¬ 
ted.  Thefe  particles  are  alfo  faid  to  be  emitted  In 
right  lines  by  the  body  from  whence  they  proceed : 
and  this  rectilinear  direction  they  preferve  until  they 
are  turned  out  of  their  original  path  by  the  attraction 
of  fome  other  body  near  which  they  pafs,  and  which 


they  would  on  that  account  be  more  likely  to  dillurb 
one  another.  g 

The  difficulty,  according  to  Mr  Canton,  will  nearly  ByMr@»r*> 
vaniffi,  if  a  very  fmall  portion  of  time  be  allowed  be-  ton. 
tween  the  emifiion  of  every  particle  and  the  next  that 
follows  in  the  fame  direction.  Suppofe,  for  inftance, 


is  called  infleclion  ;  by  palling  through  a  medium  of  that  one  lucid  point  of  the  fun’s  furface  emits  150  par- 
different  denfity,  which  is  called  reJraBion ,  or  by  be-  tides  in  a  fecond,  which  are  more  than  fufficient  to 


ing  thrown  obliquely  or  direCtly  forward  by  fome  body 
Which  oppofes  their  pafiage,  and  which  is  called  re - 
fleBion ;  or,  lallly,  till  they  are  totally  flopped  by  the 
fubftance  of  any  body  into  which  they  penetrate,  and 
which  is  called  their  extinction.  A  fucceffion  of  thefe 
particles  following  one  another  in  an  exaCtly  ftraight 
line  is  called  a  ray  of  light ;  and  this  ray,  in  whatever 


give  continual  light  to  the  eye  without  the  leall  ap¬ 
pearance  of  intermiffion  ;  yet  ftill  the  particles  of 
which  it  confifts,  will  on  account  of  their  great  velo¬ 
city  be  more  than  1000  miles  behind  each  other,  and 
thereby  leave  room  enough  for  others  to  pafs  in  all  di¬ 
rections.  y 

In  order  to  determine  whether  light  really  confifts  Experi- 


manner  it  hath  its  direction  changed,  whether  by  re-  of  particles  emitted  from  the  luminous  body,  or  only  in  ments  to 
fraction,  reflection,  or  inflection,  always  preferves  its  the  vibrations  of  a  fubtile  fluid,  it  has  been  attempted  ^e™'ne 


rcCtilinear  courfe;  neither  is  itpoffible  by  any  art  what¬ 
ever  to  make  it  pafs  on  in  the  fegment  of  a  circle,  el- 
lipis,  or  other  curve.— From  fome  obfervations  on  the 
eclipfes  of  Jupiter’s  fatellites,  and  alfo  on  the  aberration 
of  the  fixed  ftars,  it  appears  that  the  particles  of  light 
move  at  the  rate  of  little  lefs  than  200,000  miles  in  a 

4  fecond  of  time.  See  Astrqnomy-A^x. 

Objections  To  this  doClrine  concerning  the  nature  of  light  fe- 
toiheNew- veral  objections  have  been  made;  the  molt  confiderable 
trine"  d°C"  w*“ch  *s’  That  in  this  cafe,  as  rays  of  light  are  con¬ 
tinually  palling  in  different  directions  from  every  vi- 
fible  point,  they  muft  neceffarily  interfere  with  and  de- 
ftroy  each  other  in  fuch  a  manner  as  entirely  to  con¬ 
found  all  diftinCt  perception  of  objeCts,  if  not  to  de- 
ftroy  the  fenfe  of  feeing  altogether ;  not  to  mention 
the  continual  wafte  of  fubftance  which  a  conftant  cmif- 
fion  of  particles  muft  occafion  in  the  luminous  body, 
and  which  fince  the  creation  ought  to  have  greatly  di- 
minilhed  the  fun  and  ftars,  as  well  as  increafed  the  bulk 
of  the  earth  and  planets  by  the  vaft  quantity  of  par¬ 
ticles  of  light  abforbed  bv  them  in  fuch  a  long  period 

5  of  time. 

Anfwer  by  Jn  anfwer  to  this  objeClion,  Mr  Melville  gives  fome 
ingenious  illuftrations  concerning  the  extreme  fubtilty 
of  light,  or  the  fmallnefs  of  the  particles  of  which  it 
confifts,  and  of  which  few  perfons,  even  of  thofe  who 
admit  the  hypothefis,  have  any  idea.  He  obferves, 
that  there  is  probably  no  phyfical  point  in.  the  vifible 
horizon  that  does  not  fend  rays  to  every  other  point, 
unlefs  where  opaque  bodies  interpofe.  Light,  in  its 
paffage  from  one  fyftem  to  another,  often  paffes  thro’ 


Mr  Mel¬ 
ville. 


to  find  out  its  momentum,  or  the  force  with  which  itnientumof 
moves.  The  firft  who  fet  about  this  matter  with  any  light, 
tolerable  pretenfions  to  accuracy  was  M.  Mairan.  O-  * 
thers  indeed,  particularly  Hartfocker  and  Homberg, 
had  pretended,  that  in  certain  cafes  this  momentum 
was  very  perceptible  ;  but  M.  Mairan  proved,  that  the 
effe&s  mentioned  by  them  were  owing  to  currents  of 
heated  air  produced  by  the  burning-glaffes  ufed  in 
their  experiments,  or  to  fome  other  caufes  overlooked 
by  thefe  philofophers.  To  decide  the  matter  therefore, 
if  poffihle,  he  began  with  trying  the  effects  of  rays  col¬ 
lected  by  lenfes  of  four  and  fix  inches  diameter,  and 
thrown  upon  the  needle  of  a  compafs;  but  the  refult 
was  nothing  more  than  fome  tremulous  motion  from 
whence  he  could  draw  no  conclufion.  After-this,  he 
and  Mr  du  Fay"  conftruCted  a  kind  of  mill  of  copper, 
which  moved  with  an  exceeding  flight  impulfe  ;  but 
though  they  threw  upon  it  the  focus  of  a  lens  of  feven  * 

or  eight  inches  diameter,  they  were  ftill  unable  to  draw 
any  eonclufions  from  the  refult. 

M.  Mairan  afterwards  procured  a  horizontal  wheel 
of  iron  three  inches  in  diameter,  having  fix  radii,  at 
the  extremity  of  each  of  which  was  a  fmall  wing  fixed 
obliquely.  The  axis  of  the  wheel,  which  was  alfo  of 
iron,  was  fufpended  by  a  magnet.  The  wheel  and  the 
axis  together  did  not  weigh  more  than  30  grains;  but 
though  a  motion  was  given  to  this  wheel  when  the  fo¬ 
cus  of  the  burning  glafs  was  thrown  upon  the  extre¬ 
mities  of  the  radii,  yet  it  was  fo  irregular,  that  he  could 
not  but  conclude  that  it  was  occafioned  by  the  motion 
of  the  heated  air.  He  then  intended  to  have  made  his 


torrents  of  light  iffuing  from  other  funs  and  fyftems,  experiment  in  vacuo ,  but  he  concluded  that  it  wras  un- 
without  ever  interfering  or  being  diverted  in  its  courfe,  neceflary.  For,  befides  the  difficulty  of  making  a  va- 
eitber  by  it,  or  by  the  particles  of  that  elaftic  medium  cuum,  he  was  perfuaded  that  there  was  in  our  atmo- 

5  fphere 
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Light,  fphere  a  thinner  medium  which  freely  penetrates  even 
*  glafs  itfelf,  the  exiftence  of  which  he  imagined  that  he 
had  fufficiently  proved  in  his  treatife  on  the  aurora  bo- 
9  realis.  See  Aurora  Borealis ,  n°  5. 

®y.  Mr  Michell  fome  years  ago  endeavoured  to  afcer- 

Miche  .  tajn  j.jjg  momentum  of  light  in  a  manner  ftill  more  ac¬ 
curate.  The  inftrument  he  made  ufe  of  for  this  pur- 
pofe  confifted  of  a  very  thin  plate  of  copper,  a  little 
more  than  an  inch  fquare,  which  was  fattened  to  one 
end  of  a  flender  harpfichord-wire  about  ten  inches  long. 
To  the  middle  of  this  was  fixed  an  agate  cap,  fuch  as 
is  commonly  ufed  for  fmall  mariner’s-compafies,  after 
the  manner  of  which  it  was  intended  to  turn  ;  and  at 
the  other  end  of  the  wire  was  a  middling  fized  ihot- 
corn,  as  a  counterpoife  to  the  copperplate.  The  inftru¬ 
ment  had  alfo  fixed  to  it  in  the  middle,  at  right  angles 
to  the  length  of  the  wire,  and  in  an  horizontal  direc¬ 
tion,  a  fmall  bit  of  a  very  fiender  fewing-needle,  about 
one-third  or  perhaps  half  an  inch  long,  which  was. 
made  magnetical.  In  this  ftate  the  whole  inftrument 
might  weigh  about  10  grains.  It  was  placed  on  a  very 
lharp-poiuted  needle,  on  which  the  agate  cap  turned 
extremely  freely  ;  and  to  prevent  its  being  diftnrbed 
by  any  motion  of  the  air,  it  was  included  in  a  box,  the 
lid  and  front  of  which  were  of  glafs.  This  box  was 
about  12  inches  long,  fix  or  feven  inches  deep,  and 
about  as  much  in  width;  the  needle  Handing  upright 
in  the  middle.  At  the  time  of  making  the  experiment, 
the  box  was  placed  in  fuch  a  manner  that  a  line  drawn 
from  the  fun  paffed  at  right  angles  to  the  length  of  it; 
and  the  inftrument  was  brought  to  range  in  the  fame 
dire  ft  ion  with  the  box,  by  means  of  the  magnetical  bit 
of  needle  above  mentioned,  and  a  magnet  properly  pla¬ 
ced  on  the  outfide,  which  would  retain  it,  though  with 
extremely  little  force,  in  any  fituation.  The  rays  of 
the  fun  were  now  thrown  upon  the  copperplate  above 
mentioned  from  a  concave  mirror  of  about  two  feet 
diameter,  which,  palling  through  the  front-glafs  of  the 
box,  were  collected  into  the  focus  of  the  mirror  upon 
the  copperplate.  In  confequence  of  this  the  plate  be¬ 
gan  to  move,  with  a  flow  motion  of  about  an  inch  in  a 
fecoud  of  time,  till  it  had  moved  through  a  fpace  of 
about  two  inches  and  a  half,  when  it  ftruck  againft  the 
back  of  the  box.  The  mirror  being  removed,  the  in¬ 
ftrument  returned  to  its  former  fituation  by  means 
of  the  little  needle  and  magnet ;  and  the  rays  of  the 
fun  being  then  again  thrown  upon  it,  it  again  be¬ 
gan  to  move,  and  ftruck  againft  the  back  of  the  box 
as  before  ;  and  this  was  repeated  three  or  four  times 
with  the  fame  fuccefs. — The  inftrumentwas  then  placed 
the  contrary  way  in  the  box  to  that  in  which  it  had 
been  placed  before,  fo  that  the  end  to  which  the  cop¬ 
perplate  was  affixed,  and  which  had  lain,  in  the  former 
experiment,  towards  the  right  hand,  now  lay  towards 
the  left ;  and  the  rays  of  the  fun  being  again  thrown 
upon  it,  it  began  to  move  with  a  flow  motion,  aud 
ftruck  againft  the  back  of  the  box  as  before  ;  and  'this 
was  repeated  once  or  twice  with  the  fame  fuccefs.  But 
by  this  time  the  copperplate  began  to  be  fo  much  al¬ 
tered  in  its  form,  by  the  extreme  heat  which  it  under¬ 
went  in  each  experiment,  and  which  brought  it  nearly 
into  a  ftate  of  fufion,  that  it  became  very  much  bent, 
and  the  more  fo  as  it  had  been  unwarily  fupported  by 
the  middle,  half  of  it  lying  above  and  half  below  thewire 
to  which  it  was  fattened.  By  this  means  it  now  varied 


fo  much  from  the  vertical  pofition,  that  it  began  to-  Light, 
aft  in  the  fame  manner  as  the  fail  of  a  windmill,  being  — -*y— «— J 
impelled  by  the  ftream  of  heated  air  which  moved  up¬ 
wards,  with-  a  force  fufficient  to  drive  it  in  oppofition 
to  the  impulfe  of  the  rays  of  light. 

“  If  we  impute  (fays  Dr  Prieftley)  the  motion-pro- Dr  PHeffc. 
duced  in  the  above  experiment  to  the  impulfe  of  the  ley’s  con- 
rays  of  light,  and  fuppofe  that  the  inftrument  weighed  elutions* 
ten  grains,  and  acquired  a  velocity  of  one  inch  in  a 
fecond,  we  fhall  find  that  the  quantity  of  matter  con¬ 
tained  in' the  rays  falling  upon  the  inftrument  in  that 
time  amounted  to  no  more  than  one  twelve-hundredth- 
millionth  part  of  a  grain,  the  velocity  of  light  exceed¬ 
ing  the  velocity  of  one  inch  in  a  fecond  in  the  pro¬ 
portion  of  about  12,000,000,000  to  1.  Now  the  light 
in  the  above  experiment  was  collefted  from  a  furface 
of  about  three  fquare  feet,  which  reflefting  only  about 
half  what  falls  upon  it,  the  quantity  of  matter  con¬ 
tained  in  the  rays  of  the  fun  incident  upon  a  fquare 
foot  and  an  half  of  furface  in  one  fecond  of  time,  ought 
to  be  no  more  than  the  twelve-hundred-millionth  part 
of  a  grain,  or,  upon  one  fquare  foot  only,  the  eighteen- 
hundred-millionth  part  of  a  grain.  But  the  denfity  of 
the  rays  of  light  at  the  furface  of  the  fun  is  greater 
than  at  the  earth  in  the  propor*:on  of  45,000  to  1  : 
there  ought,  therefore,  to  iffue  from  one  fquare  foot 
of  the  fun’s  furface  in  one  fecond  of  time,  in  order  to 
fupply  the  wafte  by  light,  one  forty-thoufandth  part 
of  a  grain  of  matter  ;  that  is,  a  lit®  more  than  two 
grains  in  a  day,  or  about  4,752,000  grains,  or  670 
pounds  avoirdupoife  nearly,  in  6000  years  ;  a  quantity 
which  would  have  ihortened  the  fun’s  femidiameter  no 
more  than  about  ten  feet,  if  it  was  formed  of  the  den¬ 
fity  of  water  only.”  Ir 

The  Newtonians,  befides  the  anfwer  juft  now  given  Objections- 
to  the  moft  formidable  objeftions  of  their  opponents,  againft  the 
have  endeavoured  to  prove  the  impoffibility  of  light  be-  ^giiorTb 
ing  a  vibration  in  any  fluid.  Sir  Ifaac,  in  his  Princi-s;r  |faiC  ' 
pia,  demonftrates,  that  no  reftilinear  motion  can  be  Newton, 
propagated  among  the  particles  of  any  fluid  unlefs 
thefe  particles  lie  in  right  lines;  and  he  hath  alfo  ihown, 
that  all  motion  propagated  through  a  fluid  diverges 
from  a  reftilinear  progrefs  into  the  unmoved  fpaces 
Hence  he  concludes,  “  a  preflure  on  a  fluid  medium 
(i.  e.  a  motion  propagated  by  fuch  a  medium  beyond 
any  obftacle,  which  impedes  any  part  of  its  motion), 
cannot  be  propagated  in  right  lines,  but  will  be  al¬ 
ways  inflefting  and  diffufing  itfelf  every  way,  to  the 
quiefeent  medium  beyond  that  obftacle.  The  power 
of  gravity  tends  downwards  ;  but  the  preflure  of  water 
riling  from  it  tends  every  way  with  an  equable  force, 
and  is  propagated  with  equal  eafe,  and  equal  ttrength, 
in  curves,  as  in  ftraight  lines.  Waves,  on  the  furface 
of  the  water,  gliding  by  the  extremes  of  any  very  large 
obftacle,  infleft  and  dilate  themfelves,  ftill  dmufyig 
gradually,  into  the  quiefeent  water  beyond  that  ob¬ 
ftacle.  The  waves,  pulfes,  or  vibrations  of  the  air, 
wherein  found  confifts,  are  manifeftly  inflefted,  though 
not  fo  confiderably  as  the  waves  of  water  ;  and  founds 
are  propagated  with  equal  eafe,  through  crooked  tubes 
and  through  ftraight  lines;  but  light  was  never  known 
to  move  in  any  curve,  nor  to  infleft  itfelf  ad  umbrarn.,'> 

To  this  Mr  Rowning  adds  another  proof.  “  The  By  Mr 
Cartefian  notion  of  light  (fays  he),  was  not  that  it  Rowning, 
is  propagated  ffpm  luminous  bodies  by  the  emiffion  of 

fmalli 
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Light.  fmall  particles,  but  that  it  was  communicated  to  the  give  a  white  heat  to  glafs.  The  colour  of  the  Ignited  Light. 

»  organ  of  fight  by  their  preffure  upon  the  materia  fub-  matter,  according  to  our  author,  has  an  effect  upon  '  e 

tills,  with  which  they  fuppofed  the  univerfe  to  be  full,  the  colour  of  the  light  emitted.  Thus,  during  the  16 

But,  according  to  this  hypothefis,  it  could  never  be  calcination  of  zinc,  the  calx  of  which  is  white,  a  light  “ur.°L 

dark  ;  becaufe,  when  a  fluid  fuftains  any  preffure,  if  is  produced  farce  inferior  in  beauty  to  that  of  the  fun  matter  fup- 

that  fluid  Alls  all  the  fpace  it  takes  up,  abfolutely,  himfelf.  A  beautiful  green  is  communicated  by  the  pofed  to 

green  calx  of  copper  to  the  flame  of  a  Are  into  which  have  an  in- 
it  is  thrown ;  and  the  yellow  empyrcumatic  oil  into  colour 
which  tallow  or  any  common  oil  is  converted  in  burning,  ,,f  ^ 
communicates  a  part  of  its  own  colour  to  the  flame,  flame, 
which  very  much  alters  the  appearance  of  bodies  feen  by 
candle-light  from  what  it  is  by  day-light.  It  does  not, 
however,  appear  that  this  always  holds  good ;  for  the 


without  leaving  any  pores,  which  is  the  cafe  of  the 
fuppofed  materia  Jubtilis ,  then  that  preffure  muff  ne- 
ceffarily  be  communicated  equally  and  inftantaneeujly 
to  every  part.  And  therefore,  whether  the  fun  wrere 
above  or  below  the  horizon,  the  preffure  communica¬ 
ted,  and  confequently  the  light,  would  be  the  fame. 
And  farther,  as  the  preffure  would  be  inftantaneous,  fo 
would  the  light,  which  is  contrary  to  what  is  collected 
from  the  eclipfes  of  Jupiter’s  fatellites.” 

‘It  is  obvious,  however,  that  whatever  flde  we  take 
concerning  the  nature  of  light,  many,  indeed  almoft 
all  the  circumftances  concerning  it,  are  incomprehen- 
13  Able,  and  beyond  the  reach  of  human  underftanding. 
Unaccount-  Moft  of  the  difeous  flowers,  by  fome  power  unknown 
to  us,  follow  the  fun  in  his  courfe.  They  attend  him 
to  his  evening  retreat,  and  meet  his  riflng  luftre  in  the 
morning  with  the  fame  unerring  law.  If  a  plant  alfo 


able'  pro¬ 
perties  of 
light. 


flttme  of  burning  iron  is  intenfely  white ;  and  yet 
neither  the  metal  itfelf  nor  any  of  its  calces  are  of  that 
colour. 

Light  produced  by  the  decompofltion  of  bodies  by  Light  pro¬ 
inflammation  without  ignition  is  always  blue,  and  pro-  duced  in 
duces  very  little  heat.  Thus  phofphorus  of  urine  is  de-^JP^ 
compofed  by  mere  expofure  to  the  air,  and  gives  but 
very  little  heat,  though  a  conflderable  light  is  emitted. 

The  following  proof  is  adduced  by  our  author  that  this 
emiflion  of  light  is  a  true  inflammation.  “  Take  a  re- 


islhutupin  a  dark  room,  and  a  fmall  hole  is  afterwards  ceiver  of  white  glafs,  capable  of  holding  Ax  or  eight 


opened  by  which  the  light  of  the  fun  may  enter,  the 
plant  will  turn  towards  that  hole,  and  even  alter  its 
own  fliape  in  order  to  get  near  it ;  fo  that  though  it 
was  ftraight  before,  it  will  in  time  become  crooked, 
that  it  may  get  near  the  %ht.  It  is  not  the  beat,  but 
the  light  of  the  fun,  which  it  thus  covets  5  for,  though 
a  Are  be  kept  in  the  room,  capable  of  giving  a  much 
ftronger  heat  than  the  fun,  the  plant  will  turn  away 
from  the  Are  in  order  to  enjoy  the  fun’s  light. — The 


gallons ;  put  into  it  a  drachm  of  phofphorus  flnely 
powdered,  and  half  an  ounce  of  water ;  cork  the  mouth 
of  the  receiver,  and  tie  it  over  with  a  bladder,  fo  as 
to  exclude  the  external  air :  incline  the  receiver  to  all 
fides  gently,  and  afterwards  fet  it  to  reft ;  the  powder 
will  adhere  to  the  Ades,  and  the  water  will  drain  from 
it.  As  foon  as  the  water  is  fufficiently  drained  off, 
the  particles  of  the  phofphorus  will  become  luminous, 
and  emit  a  thick  fmoke ;  this  will  continue  for  fome 


green  colour  of  plants  alfo  depends  on  the  fun’s  light  days;  but  at  laft  no  more  light  or  vapour  will  appear, 
being  allowed  to  Ihine  upon  them  ;  for  without  this'  Open  the  receiver,  and  you  will  And  that  the  air  will 
they  are  always  white. — From  this  laft  circumftance,  have  contracted,  as  it  does  from  the  inflammation  of  a 
and  likewife  the  property  which  the  folar  light  has  of  candle  in  Van  Helmont’s  experiment ;  that  is,  about  a 


See  Che .  blackening  precipitates  of  Alver  from  the  nitrous  acid*. 

niflfy,  it  has  been  thought  that  light  either  contains  the 
.  ~ '  ‘  . 
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twentieth  part.  It  is  become  unftt  for  inflammation  ; 
for  if  a  lighted  candle  be  immerfed  in  it,  it  will  be  ex- 
tinguilhed  as  well  as  the  phofphorus,  and  an  animal  will 
be  fuffpeated  by  it.  The  air  then  has  fuffered  the  fame 
change  as  that  which  has  ferved  for  the  inflammation  of 


very  conflderable  quantity,  or  is  itfelf 
modification  of  that  unknown  fubftarice.  But  that 
snodifica-  t^s  cannot  be  the  cafe,  we  have  now  a  proof  little 
tiqp  of  the  Aiort  of  demonftration,  from  the  laft  experiments  of  other  bodies-;  and  the  phofphorus  is  partly  decompofed, 
phlogifton.  Dr  Prieftley  concerning  the  production  of  pure  de-  the  water  in  the  receiver  being  impregnated  with  its 
phlogifticated  air  from  pump-water,  by  means  of  the  acid,  and  the  air  faturated  with  its  phlogifton.  Blow 
folar  light  f.  If  light  either  were  the  phlogifton  it-  frelh  air.  jnto  the  receiver,  and'  the  light  and  fmoke  will 


-}■  See  Aero¬ 
logy, 


'  no"°6]  felf,  or  contained  it  in  very  conflderable  quantity,  it  is  immediately  re-appear.  In  like  manner  it  is  known  that 
’  impoffible  the  air  produced  by  its  means  could  be  pure  fulphur  will  burn  and  give  light  without  heat  fufficient 
and  dephlogifticated. — For  the  properties  of  light  aft-  for  ignition.  Take  a  piece  of  iron  heated  nearly  red 
ing  as  the  medium  of  our  perceptions  by  the  fenfe  of  hot,  and  throw  a  little  gun-powder  upon  it.  If  the 


fight,  fee  the  article  Op.tics. 

In  the  Philofophical  Tranfaftions  for  1776, 


heat  be  of  a  proper  degree,  the  fulphur  will  burn  off 
with  a  blue  flame,  without  heat  fufficient  for  ignition  ; 
for  if  fuch  heat  had  been  produced,  the  gun-powder 
would  certainly  have  taken  fire.  It  is  the  inflammation 
and  dccompofition  of  the  fulphur,  and  not  its  evapora¬ 
tion,  which  produces  the  light;  for'if  we  fublime  fulphur 
in  veffels  of  the  moft  tranfparent  glafs,  no  light  will  be 
vifible  except  at  the  very  beginning,  when  a  fmall 
portion  of  it  burns  till  the  air  in  the  veffel  be  faturated, 
and  rendered  unfit  for  inflammation.”  ,8 

j _  , _ , , _  0 _ b _ _ w,  „  Our  author  is  of  opinion,  that  the  light  produced  by  Light  from 

white.  This  whitenefs,  however,  feems  to  depend  inflammation  is  of  a  blue  colour,  from  whatever  body  it 
greatly  upon  the  denfity  of  the  body;  for  the  vapour  is  derived.  This  he  endeavours  to  prove  from  an  ob-  Jfedto  be 
at  the  end  of  the  flame  urged  by  a  blow-pipe  is  not  fervation  on  the  flame  of  a  candle,  the  lower  part  of  always 
vifibly  luminous^  though  its  heat  be  fufficiently  great  to  which,  where  the  inflammation  is,  always  appears  of  blue. 
N°i8i.  1  a 


Dr 

dyce’s  ex-  Fordyce  gives  an  account  of  fome  experiments  upon 
periments  the  light  produced  by  Inflammation.  They  were  made 
on  the  light  to  determine,  whether  there  was  any  light.produced  by 
br°inflam  t^ie  *nAarnrnat*on  itfelf,  independent  of  ignition.  Sub- 
Hiation.  ftances,  lie  obferves,  begin  to  be  luminous  in  the  dark 
when  heated  to  between  6  and  700  degrees  of  Fahren¬ 
heit’s  thermometer.  If  the  fubftances  be  colourlefs, 
they  firft  emit  a  red  light ;  then  a  red  mixed  with 
yellow  ;  and  laftly,  with  a  great  degree  of  heat,  a  pure 
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Light,  a  blue  colour.  “Or  (fays  he)  take  a  candle  which  has 
V  v  burned  for  fome  time ;  extinguifh  it  by  applying  tallow 
to  the  wick,  and  let  it  Hand  to  cool ;  afterwards  fet 
it  on  fire  by  the  flame  of  another  candle ;  at  firft  no 
more  vapour  will  arife  than  can  be  a£ted  upon  by  the 
air  at  once  ;  inflammation,  therefore,  will  go  on  in  the 
whole  fmall  flame,  and  it  will  be  blue.  When  a  candle 
Obferva-  burns,  the  following  procefs  takes  place.  The  tallow 
tions  on  boils  in  the  wick ;  and  is  converted  into  empyreumatic 
of^ca'ndle’  °^>  r'f'no  from  it  in  the  form  of  vapour.  As  it  rifes 
from  every  part  of  the  wick,  the  volume  is  incrcafed 
till  it  comes  to  the  top,  and  gives  to  the  lower  part  of 
the  flame  the  form  of  the  fruftum  of  an  inverted  cone. 
The  air  is  applied  to  the  outer,  furface  of  the  column 
of  vapour ;  and  there  decompofingthe  empyreumatic  oil, 
produces  heat  and  blue  fight :  the  ftratum  of  vapour, 
within  the  outer  burning  furface,  is  heated  white-hot ; 
the  heat  dfminifhes  towards  the  centre,  which,  if 
the  flame  be  large,  is  fcarcely  red  hot ;  as  the  column 
rifes,  decompofition  taking  place  conftantly  on  its 
furfaee,  it  neceffarily  diminifhes,  and  the  upper  part  of 
the  flame  is  conical.  That  the  tallow  boils  in  the  wdck, 
can  be  feen :  that  it  is  converted  into  empyreumatic 
oil,  is  proved  by  drawing  the  vapour,  rifingin  the  middle 
of  the  flame,  where  it  does  not  bum,  into  a  glafs- 
tube  :  the  empyreumatic  oil  condenfes  5  this  alfo  fhows 
that  the  flame  does  not  bum  in  the  middle.  That 
the  heat  is  produced  on  the  outer  furface,  appears,  if  we 
take  a  fmall  rod  of  glafs,  and  put  the  end  of  it  in  the 
blue  flame  on  the  furfare  ;  it  will  be  heated  white  hot, 
and  melt.  Immerfe  the  rod  into  the  flame,  fo  that  the 
point  (hall  be  in  the  centre :  it  will  melt  and  bend 
where  it  is  in  the  blue  flame  on  the  furface ;  whereas,  if 
the  flame  be  large,  the  point  which  is  in  the  centre  will 
hardly  he  heated  red-hot.  That  the  empyreumatic  oil 
is  depompofed,  is  proved  by  burning  a  candle  with  a 
very  fmall  wick  in  diftilling  veffels ;  no  condenfation  of 
40  empyreumatic  oil  takes  place.” 

Mr  Mor-  In  the  75  th  volume  of  the  Tran  factions,  Mr  Morgan 
gan’s  ob-  treats  the  fubjeft  of  fight  at  fome  length.  As  a  founda- 
fervations  tion  for  his  reafoning  he  affumes  the  following  data, 
upon  light,  j  T}^,.  light  is  a  body,  and,  like  all  others,  fubjeft  to 
the  laws  of  attraction.  2.  That  light  is  an  heterogeneous 
body  ;  and  that  the  fame  attractive  power  operates 
with  different  degrees  of  force  on  its  different  parts. 
3.  That  the  light  which  efcapes  fror»  combuftibles  when 
decompofed  by  heat,  or  by  any  other  means,  was,  pre¬ 
vious  to  its  efcape,  a  component  part  of  thefe  fubftances. 
Hence  he  concludes,  that  when  the  attractive  force  by 
which  the  feveral  rays  of  light  are  attached  to  a  body 
is  weakened,  fome  of  thofe  rays  will  efcape  fooner 
than  others  ;  it  being  evident  that  thofe  which  are  de¬ 
tained  by  the'  fmalleft  power  will  fooneft  go  off  when 
the  general  attractive  force  is  weakened.  This  he 
illuftrates  by  the  example  of  a  mixture  of  fpirit  of 
wine,  water,  and  other  more  fixed  fubftances.  The 
application  of  a  .gentle  heat  will  carry  off  the  fpirit  of 
wine  only  ;  a  heat  not  much  greater  will  evaporate  the 
fpirits  and  water  mixed  together ;  and  a  ftill  greater  degree 
will  carry  off  a  mixture  of  all  the  particles  together. 
“  In  like  manner  (fays  he),  when  the  furface  of  a  com- 
-  buftible  is  in  a  ftate  of  decompofition,  thofe  parts  of  it 
which  are  the  leaft  fixed,1  or  which  are  united  with  the 
leaft  force,  will  be  feparated  firft.  Amongft  thefe  the 
indigo  rays  of  light  will  make  the  earfieft  appearance. 
Vol.  X.  Part  I. 


By  increafing  the  heat,  we  fhall  mix  the  violet  with  Light, 
the  indigo :  by  irtcreafing  it  ftill  more,  we  fhall  add  ^ 

the  blue  and  the  green  to  the  mixture,  till  at  length  we 
reach  that  intenfity  of  heat  yhich  will  caufe  all  the  rays 
to  efcape  at  the  fame  inftafit,  and  make  the  flame  of 
a  combuftible  perfectly  white.  By  examining  the  flame  Remarks 
of  a  common  candle,  wc  may  obferve,  that  its  loweft  ex-  on  theflame 
tremities,  or  the  part  in  which  the  blaek  colour  of  the  of  a  candle, 
wick  terminates,  difeharges  the  leaft  heat ;  and  that,  as. 
the  vertex  of  the  flame  is  approached,  a  fucccflive  order 
of  parts  is  puffed  through,  in  which  the  loweft  is  conti¬ 
nually  adding  to  the  heat  of  that  which  is  juft  above  it, 
till  we  come  to  the  top  of  the  flame,  near  whieh  all 
the  heat  is  collected  into  a  focus.  At  the  loweft  ex¬ 
tremity,  however,  where  the  heat  is  inconfiderable,  a 
blue  colour  may  always  be  obferved  ;  and  from  this  ap¬ 
pearance,  amongft  others,  I  think  it  may  be  concluded, 
that  the  blue  rays  are  fome  of  thofe  which  efeape  from 
combuftibles  in  an  early  period  of  their  decompofition ; 
and  that  if  the  decompofition  could  be  examined  in  a 
peiiod  ftill  more  early,  the  colour  of  the  flame  would  be 
violet.  By  an  a  priori  deduction  of  this  kind,  I  was  led 
to  obferve,  that  to  the  external  boundary  of  the  flame  of 
a  common  candle  is  annexed  a  filament  of  light ;  which 
if  proper  care  be  taken  to  prevent  the  efcape  of 
too  much  fmoke,  will  appear  moft  beautifully  coloured 
with  the  violet  and  indigo  rays.  If  fulphur  or  ether  be 
burned,  or  any  other  combuftible  whofe  vapour  is 
kindled  in  a  fmall  degree  of  heat,  a  blue  flame  will  ap¬ 
pear  ;  which,  if  examined  by  the  prifm,  wifi  be  found 
to  confift  of  the  violet,  the  indigo,  the  blue,  and  fome- 
times  a  fmall  quantity  of  the  green  rays.  The  beft 
mode,  however,  of  Ihowing  the  efcape  of  fome  rays  by 
that  degree  of  heat  which  will  not  feparate  others  till  sa 
increafed,  is  the  following,  Give  a  piece  of  brown  Curious  ex* 
paper  a  fpherical  form,  by  preffing  it  upon  any  hard  periment 
globular  fubftance.  Gradually  bring  the  paper  thus^'1^* 
fomed  to  that  diftance  from  the  candle  at  which  it  will  brown  pa- 
begin  to  take  fire..  .In  this  cafe  a  beautiful  blue  flame  per. 
may  be  feen  hanging,  as  it  were,  by  the  paper  till  a  hole 
is  made  in  it ;  when  the  flame,  owing  to  the  increafed 
a&ion  of  the  air  upon  all  parts  of  it,  becomes  white, 
though  the  edges  ftill  continue  of  a  blue  or  violet  colour. 

As  a  confirmation  of  this,  it  may  be  obferved,  that  the 
very  flame,  which  when  expofed  to  a  certain  degree  of  heat 
emits  only  the  moft  refrangible  rays,  will,,  if  expofed  to 
one  confiderably  greater,  emit  alfo  thofe  which  are 
lefs  fo.  The  flames  of  fulphur  and  fpirit  of  wine,  if 
fuddenly  expofed  to  the  heat  of  a  reverberatory,  will 
change  their  blue  colour  for  one  that  is  perfectly 
white.”  95 

To  obtain  a  more  perfect  knowledge  of  this  matter,  Experl- 
our  author  examined  the  light  proceeding  from  com-  merits  on 
buftible  bodies  by  Mr  Melville’s  method.  Having 
darkened  the  room,  he  inteipofed  betwixt  the  eye  method!  * 
and  combuftible  a  ftieet  of  pafttboard,  in  which-  was  a 
very  fmall  hole  for  tranfmitting  the  light.  Viewing  the 
light  which  paffed  through  this  hole  with  a  prifm, 
he  obferved,  that  the  blue  and  violet  rays  were  in 
greater  abundance  than  any  of  the  reft,  though  all  the 
different  kinds  paffed  through  it  when  fpirit  of  wine 
only  was  made  ufe  of.  When  the  combuftion  of  the  fpirit 
of  wine  was  checked  by  throwing,  in  fal  ammoniac,  the 
red  rays  difappeared,  but  made  their  appearance  again 
as  foon  as  the  fait  became  heated  tp  fuch  a  degree  as  to 
F  increafe 
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increafe  father  than  diminilh  the  combuftion  of  the 
fpirits.  On  examining  the  different  parts  of  the  flame 
feparately,  it  was  always  found  that  the  colours  varied 
according  to  the  degree  of  ,heat.  At  the  bafe  of  the 
flame,  or  where  the  heat  was  leaft,  the  indigo,  violet, 
and  blue  always  appeared  in  gfeateft  quantity ;  but  as 
the  vertex  was  approached,  the  other  rays  appeared, 
and  at  the  very  top  they  were  all  vifible  through  a 
prifm. 

From  thefe  fa&s  Mr  Morgan  concludes,  I.  That  light, 
as  an  heterogeneous  bocjy,  is  gradually  decompofed 
during  combuftion  ;  that  the  indigo  rays  efcape  with 
the  leaft  heat,  and  the  red  with  the  greatefl: ;  and  from 
this  again  he  explains  the  reafon  why  flames  affume 
different  colours.  “  If  a  piece  of  paper  (fays  he),  im¬ 
pregnated  with  a  folution  of  copper  in  nitrous  acid,  be 
fet  on  fire,  the  bottom  and  fides  of  the  flame  are  always 
tinged  green.  Now  this  flame  is  evidently  in  that  weak 
ftate  of  decompofition  in  which  the  moll;  refrangible  rays 
efcape  in  the  greatefl  abundance ;  but  of  thefe  the 
green  rays  efcape  moft  plentifully  through  the  unignited 
vapour  and  that  portion  of  the  atmofphere  which  is 
interpofed  betwixt  the  eye  and  the  flame.  This  pe¬ 
culiarity  may  be  obferved  in  greatefl  perfection  in  brafs 
founderies.  Here  the  heat,  though  very  flrong,  is 
fcarcely  fufficient  to  decompofe  the  metallic  vapour 
which  efcapes  from  the  melted  brafs  ;  whence  the  flame 
has  a  very  Angular  appearance,  the  edges  being  green, 
and  the  body  of  fuch  an  appearance,  as  togive  fubftances 
viewed  by  it  a  pallid  and  ghaflly  appearance,  owing  to 
the  want  of  a  fufficient  quantity  of  red  rays  to  make 
a  perfedl  white.” 

Mr  Morgan  explains  the  red  appearance  of  bodie3 
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pearances  fimilar  to  the  preceding  may  be  obferved  in  Light, 
a  compion  kitchen  fire.  When  it  is  fainteflyits  colour 
is  moll  red,  the  other  rays  having  been  emitted,  and 
the  combhftion  at  a  Hand  ;  but  by  blowing  upon  it  in  * 
this  ftate,  itshrightnefs  will  be  encreafed,  and  more  and 
more  of  the  rays  which  are  yielded  by  the  internal  parts 
of  the  body  will  come  to  the  eye,  till  at  length,  by  con- 
tinsiing  to  blow,  the  combuftion  will  be  made  fo  com¬ 
plete  as  to  yield  all  the  rays,  or  to  make  it  appear 
perfectly  white.”  a(j 

Our  author  concludes  the  fub'eCt  with  a  criticifn\,5ir  Ifaac 
ton  Sir  Ifaac  Newton’s  definition  of  flame,  viz.  Newton’* 


upon  Sir  Ifaac  Newton’s  definition  of  flame,  ..... 
that  it  is  a  vapour  heated  red  hot.  In  his  opinion,  flame^"“‘on 
is  an  inflance  of  combuftion  whofe  colour  wall  be  criticifed  by. 
determined  by  the  degree  of  decompofition  which  takes. Mr  Mor- 
place.  When  very  imperfeCt,  only  the  moft  refrangible  £an* 
rays  will  appear.  If  it  be  very  perfeCt,  all  the  rays  will 
appear,  and  its  flame  will  be  brilliant  in  proportion. 

But  there  are  flames  which  confiit  of  burning  particles, 
the  rays  of  which  have  partly  efcaped  before  they  afeend- 
ed  inform  of  vapour.  “  Such  ( fayshe)  would  be  the  flame 
of  a  red  hot  coal,  if  expofed  to  fuch  a  heat  as  would 
gradually  convert  it  into  vapour.  When  the  fire  is  very 
low  under  the  furnace  of  an  iron  foundery,  at  the. 
upper  orifice  of  the  chimney  a  red  flame  of  this  kind  may 
be  feen,  which  is  different  from  the  flame  that  appears 
immediately  after  frefli  coals  have  been  thrown  upon  the 
fire  ;  for  in  confequence  of  adding  fuch  a  fupply  to- 
the  burning  fuel,  a  vaft  column  of  fraoke  afeends,  and 
forms  a  medium  fo  thick  as  to  abforb  moft  of  the 
rays  excepting  the  red.” 

Thus  we  have  a  moft  elaborate  theory  for  the.  Mr  £|OIV 
folving  of  phenomena  which  feem  not  eafity  to  admit  gan’s  thee- 


pearance  of  jn  tjjCjr  jafj.  ft-ate  Qf  ignition,  from  the  previous  efcape  of  any  folution.  It  is  obvious,  however,  that  the  data  tv 
Domes  m  -  , _ c _ _ 1..  .1 j _  _ ...i- u  u-  t..:u.  c-  r._u. .1 .1  <», 


their  laft 
ftate  of  ig¬ 
nition  ex¬ 
plained: 


of  the  more  refrangible  rays,  fo  that  only  the  red  ones  re¬ 
main.  “Again,  (fays  he),  we  may  confider  the  external 
furface  of  the  combuftible  body  as  annexed  to  an  inner 


upon  which  he  builds  his  fyltem  are  altogether  -un-  well  found* 
founded  and  hypothetical.  That  light  is  fubjecl  toc<*' 
the  laws  of  attraction,  cannot  be  proved  unlefs  we 


furface,  which  may  be  partly,  but  not  fo  perfectly  de-  could  examine  it  independent  of  any  other  fubftance 
compofed  as  itfelf  s  for  the  violence  of  the  heat  will  whatever;  that  is  to  fay,  in  a  perfect  vacuum  ;  and  even 
be  found  to  leffen  in  its  effe&s  the  nearer  it  approaches  in  the  moft  perfeCl  vacuum  that  can  be  formed,  we 
to  the  centre  of  the  fubftarree  which  is  expofed  to  it.  are  far  from  being  certain  that  no  other  matter  is  pre- 
Hence  we  are  to  confider  the  parts  which  are  juft  fent.  Light  is  infleCted  and  turned  out  of  its  courfe 
covered  by  the  external  furface  as  having  loft  lefs  of  in  many  different  ways  when  acting  in  the  common  at- 
their  component  light  than  the  external  farface  itfelf;  mofphere,  but  we  have  no  reafon  to  fuppofe  that  it 


or  the  former  may  retain  the  green  rays  when  the 
latter  has  loft  both  indigo,  violet,  blue,  and  green. 

3.  “  Thofe  parts  which  are  nearer  the  centre  of  the 
body  than  any  of  the  preceding,  mull,  as  they  are  far¬ 
ther  from  the  greatefl  Violence  of  the  heat,  have  loft 
proportionably  fewer  of  their  rays  ;  or  while  the  ex¬ 
ternal  parts  may  have  loft  all  but  the  red,  thefe  may 
have  loft  only  the  indigo  and  violet. 

4. “  The  moft  central  parts  may  be  unaffeCted  by  the 


would  be  the  fame  in  a  perfect  vacuum  ;  *at  leaft  we 
have  not  a  right  to  lay  it  down  as  a  principle  to  argue 
from,  unlefs  it  were  verified  by  experience.  Even  the 
heterogeneous  nature  of  light  feems  far  from  being  ab- 
folutely  eftablifhed.  The  refraction  into  different  cot 
lours  by  the  prifm  feems  infuflicient  to  do  fo  ;  for 
though,  by  a  quick  revolution  of  thefe  colours  when 
painted  upon  any  fubftance,  we  may  produce  a  kind 
of  white  colour,  it  is  by  no  means  perfeCt,  but  looks  as 


heat ;  and  whenever  the  fire  does  reach  thefe  parts,  they  if  fome  black  had  got  amongft  it.  The  opinion  of  thofe 


will  immediately  difeharge  their  indigo  rays,  and  be 
decompofed  in  tlie  gradual  manner  already  mentioned. 
A  piece  of  rotten  wood,  while  burning,  will  exemplify 
and  confirm  the  preceding  illuftration.  When  in¬ 
fluenced  by  the  external  air  only,  if  examined  through 
a  prifm,  no  rays  will  be  found  to  efcape  but  the  orange 
and  the  red.  By  blowing  upon  the  burning  wood 
with  a  pair  of  bellows,  the  combuftion  being  increafed, 
will  affeCl  thofe  internal  parts  of  the  body  which  were 
not  aCled  upon  before.  Thefe  parts  therefore  will 
begin  to  lofe  their  light,  and  a  prifm  will  fhow  the  green. 
Hue,  violet,  and  indigo,  all  appearing  in  fucceffion.  Ap- 


who  maintain  that  the  prifmatic  colours,  are  no  other 
than  different  mixtures  of  light  and  (hade,  feems  there¬ 
fore  equally  probable  with  the  other.  His  third  pofi- 
tion,  that  the  light  emitted  by  combuftible  bodies  form¬ 
ed  part  of  their  fubftance  before  combuftion,  feems  ftiU 
worfe  founded ;  for  inftead  of  being  •  fixed  iij  folid 
fubftances,  all  the  light  and  beat  proceeding  from  com¬ 
buftion  feem  entirely  to  come  from  the  air.  By  means  of 
heat  originally  applied,  the  fubftance,  or  part  of  it,  is  rar 
refied  into  vapour  ;  and  this  vapour,  we  have  every  rea¬ 
fon  to  fuppofe,  confifts  of  elementary  fire  united  with 
the  folid  lubltance.  It  is  this  fire,  heat,  or  light,  which 
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Light,  is  afterwards  thrown  out  from  the  vapour  in  combuf- 

' - v  tibn ;  and  new  fupplies  of  it  perpetually  come  from 

the  atmofphere,  as  is  abundantly  fliown  under  the  ar¬ 
ticles  Combustion,  Fire,  Flame,  and  many  others 
throughout  this  work.  We  cahnot  therefore  think 
it  either  inconfiftent,  or  very  improbable,  that  in  the 
beginning  of  combuftion,  when  the  white  light  is 
clouded  with  a  great  quantity  of  vapour,  it  ihould  ap¬ 
pear  of  a  blue  or  violet  colour  ;  and  that  in  propor¬ 
tion  as  this  vapour  is  diffipated,  it  fhould  appear  green, 
yellow,  red,  or  perfeftly  white  :  for  it  is  obfervable, 
that  in  dephlogifticated  air,  even  thofe  flames  which 
in  the  common  atmofphere  always  appear  blue,  fuch 
as  fulphur  and  fpirit  of  wine,  are  then  changed  to  a 
dazzling  white.  The  pure  light  of  the  fun  alfbfeeti 
through  fmoke,  or  even  through  a  great  quantity  of 
aqueous  vapour,  appears  red  ;  and  there  is  not  the 
leaft  doubt,  that  if  we  were  to  view  the  fun  while  he 
thus  appears  red  through  any  blue  medium,  he  would 
•appear  purple ;  and  in  like  manner,  were  we  to  view 
a  blue  flame  through  a  yellow  medium,  it  would  ap¬ 
pear  of  a  green  colour. 

In  the  fame  paper  Mr  Morgan  has  fome  curious  ob- 
Vadons  on  ^-‘rvati°ns  uPon  the  eleftric  light.  There  is  neither 
■electric  fluid  nor  folid,  he  fays,  through  which  the  eleftric 

light.  fluid  in  its  paflage  will  not  appear  luminous,  if  we  do 
not  make  the  quantity,  through  which  it  has  to  pafs, 
too  great.  In  his  experiments  on  fluids,  he  puts  them 
into  a  tube  about  three  quarters  of  an  inch  diameter 
and  four  inches  long.  The  orifices  are  then  flopped 
up  with  two  corks,  through  which  two  pointed  wires 
are  thruft,  fo  that  the  points  may  approach  within  one 
eighth  part  of  an  inch  of  each  other ;  and  in  this 
cafe  the  eleftric  matter  which  pafles  through  the  fluid 
is  always  luminous,  provided  a  fufficient  force  be  ufed. 
The  experiment,  however,  is  dangerous,  unlefs  great 
care  be  taken ;  and  the  tube,  unlefs  it  be  very  ftrong, 
will  be  broken  by  a  very  flight  difcharge.  With  acids 
the  experiment  fucceeds  more  difficultly  ;  they  mult  be 
put  into  capillary  tubes,  and  the  wires  placed  very 
near  to  each  other.  A  flripe  of  gold  leaf  one  eighth  of 
an  inch  diameter,  and  a  yard  long,  becomes  quite  lu¬ 
minous  by  difcliarging  a  battery  over  it ;  and  our  au¬ 
thor  cannot  afcertain  the  length  to  which  it  might  be 
made  luminous.  The  experiment  will  alfo  fucceed  with 
Dutch  metal  or  filver  leaf.  If  the  gold  or  filver  leaf 
■be  put  upon  a  glafs,  and  that  laid  in  water,  the  whole 
will  appear  mod  beautifully  luminous  on  difcharging 
a  battery  through  it. 

The  better  a  conductor  that  any  fubftance  is,  the 
greater  is  the  difficulty  of  making  the  eleftric  fpark 
vifible  in  it.  Hence  it  requires  a  much  greater  power 
of  electricity  to  make  a  fpark  vifible  in  boiling  than 
in  cold  water  ;  the  former  being  a  much  better  con¬ 
ductor  than  the  latter.  In  like  manner,  the  mineral 
acids  are  much  better  conductors  than  common  water ; 
and,  of  confequence,  the  fpark  is  made  to  appear  in 
them  with  much  more  difficulty  than  in  water.  This 
appears  from  what  has  been  already  mentioned;  and 
our  author  likewife  obferves,  that  if  a  few  drops  of 
.acid  be  poured  into  the  tube  containing  the  water  em¬ 
ployed  for  this  purpofe,  it  will  fcarcely  be  poffible  to 
make  the  fpark  luminous  in  it  by  any  force. 

The  rarity  of  any  body  greatly  increafes  the  eafe 
with  which  the  eleftric  fpark  is  made  vifible  in  it ;  as 


appears  from  difcharging  a  vial  through  rarefied  air,  TCght. 
the  vapour  of  ether,  fpirit  of  wine,  or  water.  v '  1 J 

In  the  profecution  of  his  experiments  upon  this 
fubjeft,  our  author  cemented  a  ball  of  iron  into  the 
orifice  of  a  tube  48  inches  long, and  two  thirds  of  an  inch 
diameter,  fo  that  it  could  bear  the  weight  of  the  quick- 
filver  with  which  the  tube  was  filled  all  to  a  fmall 
fpace  at  the  open  end,  which  contained  a  few  drops 
of  water.  Having  inverted  the  tube,  and  plunged 
the  open  end  of  it  into  a  bafon  of  mercury,  that  in 
the  tube  flood  nearly  half  an  inch  low  er  than  in  a  ba¬ 
rometer  with  which  it  was  compared  at  the  fame  time, 
owing  to  the  vapour  which  was  formed  by  the  wa¬ 
ter  ;  but  the  fpark  pafled  as  brilliant  through  the  ra¬ 
refied  water  as  it  does  through  rarefied  air.  If 
fpirit  of  wine  be  employed  iuftead  of  water  in  this  ex¬ 
periment,  the  fpark  will  not  be  fo  luminous.  In  the 
vapour  of  ether  a  great  force  is  requifite  to  make  the 
fpark  luminous,  but  good  ether  will  prefs  the  mercury 
down  as  far  as  1 6  or  1 7  inches.  By  rarefying  the  va¬ 
pour,  however,  the  fpark  will  pafs  through  it  with 
more  eafe. 

On  examining  the  mineral  acids  in  vacuo ,  Mr  Mor* 
gan  could  not  find  that  any  vapour  efcaped  from 
them.  To  give  them  the  requifite  degree  of  tenuity, 
therefore,  he  traced  a  line  upon  glafs  about  an  eighth 
part  of  an  inch  broad,  with  a  camel’s  hair  pencil  dip¬ 
ped  in  the  acids :  the  line  extended  fometimes  to  the 
length  of  27  inches  ;  in  which  cafe,  the  eleftric  fpark 
would  pafs  over  the  whole  with  great  brilliancy.  If 
by  widening  the  line,  however,  or  putting  on  a  drop 
of  acid  in  any  particular  part,  the  quantity  was  in- 
creafed,  the  fpark  never  appeared  in  that  part. 

The  brightnefs  of  the  eleftric  light  is  always  in  pro-  Of  the 
portion  to  its  condenfation.  Thus,  if  a  fpark  taken  brightnefs 
from  a  powerful  eleftrical  machine  divides  itfelf  into?/^e^r*c 
bru flies,  or  throws  out  fparks  from  the  fides,  by  which  C' 
the  light  is  diffufed  over  a  larger  furface,  it  thus  be¬ 
comes  lefs  brilliant ;  and  in  all  cafes  in  which  any  dif- 
fufion  of  light,  whether  eleftric  or  not,  takes  place, 
the  cafe  will  be  the  fame. 

In  fome  cafes,  Mr  Morgan  is  of  opinion,  that,  even  - 
with  the  eleftric  fluid,  only  the  more  refrangible  rays  theTmore68 
of  light  make  tlieir  efcape.  Thus,  the  eleftrical  bru rti  refrangible 
is  always  of  a  purplifh  or  bluifli  colour;  and  if  youraysonly 
convey  a  fpark  through  a  Torricellian  vacuum  not  very  e£CapfJi0-M 
perfectly  made,  it  will  be  of  an  indigo  colour.  This,  fluid.  flC 
however,  does  not  feem  to  arife  from  any  other  caufe 
than  the  mere  weaknefs  of  the  light,  which,  in  paf- 
fing  through  the  vapours  of  the  atmofphere,  or  per¬ 
haps  through  the  humours  of  the  eye  itfelf,  affefts 
our  organs  of  fight  in  that  manner. 

Our  author  next  proceeds  to  examine  the  influence  influence  of 
of  media  upon  eleftric  light;  which,  he  fays,  is  fimilar  media  upon 
to  their  influence  upon  folar  light,  and  ferves  to  ex-  t.Ie<^ric 
plain  feveral  phenomena.  light. 

“  Let  a  pointed  wire  (fays  he),  having  a  metallic 
ball  fixed  to  one  of  its  extremities,  be  forced  obliquely 
into  a  piece  of  wood,  fo  as  to  make  a  fmall  angle  with 
its  furface  ;  and  to  make  the  point  lie  about  one  eighth 
of  an  inch  below  it.  Let  another  pointed  wire,  which 
communicates  with  the  ground,  be  forced  in  the  fame 
manner  into  the  fame  wood,  fo  that  its  point  may  in 
like  manner  be  about  one  eighth  of  an  inch  below  the 
furface,  and  about  two  inches  diftant  from  th*. point 
F*  of 
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Light. 


of  the  firft  wire.  Let  the  wood  be  infulatea,  and  i 
ftror.g  fpark,  which  ftrikes  on  the  metallic  ball,  will 
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On  phofphoric  light  Mr  Morgan  makes  fome  curious  Light* 
obfervations ;  but  Hill  argues  on  the  fame  principles  * - 


Curious  ex  ^orce  'ts  waY  through  the  interval  of  wood  which  lies  we  have  already  mentioned.  “  Some  fhclls  (fays  he),  Qb^r^a 
periment  of  between  the  points, ,  and  appear  as  red  as  blood.  To  prepared  according  to  Mr  Wilfon’s  diredlions*,  after  t;on!jron" 
fending  the  prove  that  this  appearance  depends  on  thewood’s  abforp- 
cledtric  tion  of  all  the  rays  but  the  red,  I  would  obferve,  that 
wood  tlir°  tbe  &reater  t^ie  depth  of  the  points  is  below  the  furface, 
the  lefs  mixed  are  the  rays.  When  they  are  deepeft  be¬ 
low  the  furface,  only  the  red  come  to  the  eye  through 
a  prifm ;  when  raifcd  a  little  nearer  the  furface,  the 


being  expofed  to  the  fun, 
emit  a  purple,  others  a  green,  and  others  a  reddifh  light,  hghc. 
If,  with  Mr  Wilfon,  we  fuppofe  that  thefe  fhella  are 
in  a  ftate  of  flow  combuftion,  may  we  not  conclude**0™*’ 
that  fome  are  juft  beginning  to  burn,  and  therefore  e* 
mitting  thd  moft  refrangible  rays ;  while  others  are  in 


red  and  orange  appeared ;  when  nearer  ftill,  the  yel-  a  more  advanced  ftate  of  combuftion,  and  therefore 


low  ;  and  fo  on,  till,  by  making  the  fpark  pafs  through 
the  wood  very  near  its  furface,  all  the  rays  were 
at  length  able  to  reach  the  eye.  If  the  points  be 
only  one  eighth  of  an  inch  below  the  furface  of  foft 
deal  wood,  the  red,  the  orange,  and  the  yellow  rays 
will  appear  as  the  fpark  paffes  through  it.  But  when 


mitting  the  leaft  refrangible  ?  If  this  conclufion  be  right, 
the  fhells  which  are  emitting  the  purple  or  the  green, 
muft  ftill  retain  the  yellow,  the  orange,  and  the  red, 
which  will  alfo  make  their  appearance  as  foon  as  the 
combuftion  is  fufficiently  increafed.”  In  confirmation 
of  this,  Mr  Morgan  adduces  the  following  experiment. 


the  points  are  at  an  eqtial  depth  in  a  piece  of  harder  viz.  that  if  a  fhell,  while  emitting  its  green  rays,  be 
wood,  box  for  inftance,  the  yellow,  and  perhaps  the  placed  upon  a  warm  (hovel,  the  colour  will  foon  be 


orange,  will  difappear.  As  a  farther  proof  of  this  ab- 
forption  of  the  ra^s,  it  may  be  obferved,  when  the  fpark 
ftrikes  very  bright  upon  one  fide  of  the  piece  of  deal,  it 
will  appear  quite  red  on  the  other.  In  like  manner,  a 
fed  ^appearance  may  be  given  to  a  fpark  which  ftrikes 
bright  over  the  infide  of  a  tube,  merely  by  fpreading 
fome  pitch  very  thinly  over  the  outfide  of  the  fame 
33  tube’” 

Different  Mr  Morgan  now  proceeds  to  mention  fome  experi- 
appearance  ments  which  feem  to  militate  againft  the  dodlrine  he  are  found  to  take  place  in  fadt $  for  a  phofphoric  body 
trieftark"  bas  been  endeavouring  to  eftablifh,  rather  than  to  fup-  never  fails  to  lofe  its  light  entirely  in  a  certain  degree 
at  different  Port  5  yit’  *•  ^  into  a  Torricellian  vacuum  of  of  heat,  without  lofing  the  power  of  becoming  phof- 
diftances.'  any  length  a  few  drops  of  ether  are  conveyed,  and  both  phoric  again  when  it  has  been  fufficiently  cooled, 

ends  of  the  vacuum  flopped  up  with  metallic  conduc-  TX7L:i - — -1 -  n  n  ’ 

tors,  fo  that  a  fpark  may  pafs  through  it,  the  fpark  in 
its  pafiage  will  make  the  following  appearances.  When 


changed  into  a  yellow  mixed  with  red.  —  To  the  theory 
of  flow  combuftion  Mr  Morgan  makes  the  following 
objections. 

I.  If  phofphoric  fhells  owe  their  light  to  thiscaufe, 
e  muft  confider  the  word  combuftion,  when  applied  to 
them,  as  implying  all  thofe  circumftances  which  ufually 
attend  a  body  when  on  fire.  On  this  fuppofition  there 
ought  to  be  an  increafe  of  the  heat  as  well  as  of  the  de- 
compofition  of  the  combuftible.  But  neither  of  thefe 


While  very  hot,  the  charge  of  the  ftrongeft  battery 
conveyed  over  it  has  no  effedl. 

2.  When  bodies  are  wafted  by  combuftion,  they  c; 


the  eye  is  placed  clofe  to  the  tube,  the  fpark  will  ap-  never  be  made  to  reaffume  the  appearances  which  they 


pear  perfedlly  white  ;  if  the  eye  is  removed  to  the  di- 
ftance  of  two  yards,  it  will  appear  green  ;  but  at  the 
diftance  of  fix  or  feven  yards,  it  will  appear  reddifh. 
“  Thefe  changes  evidently  depend  (fays  our  author) 
on  the  quantity  of  medium  through  which  the  light 
paffes ;  ahd  the  red  light  more  particularly,  which  we 
fee  at  the  greateft  diftance  from  the  tube,  is  accounted 
for  on  the  fame  principle  as  the  red  light  of  the  be¬ 
clouded  fun,  or  a  lighted  candle.” 

*  2.  Dr  Prieftley  long  ago  obferved  the  red  appear¬ 
ance  of  the  eledlric  fpark,  when  palling  through  in¬ 
flammable-air.  But  this  appearance  is  very  much  di- 
verfified  according  to  the  quantity  of  medium  through 
-wliich  the  fpark  is  beheld.  At  a  very  confiderable  di¬ 
ftance  the  red  comes  unmixed  to  the  eye ;  but  if  the 
eye  be  placed  clofe  to  the  tube,  the  fpark  appears  white 
and  brilliant.  By  increafing,  however,  the  quantity 
•f  fluid  conveyed  through  any  portion  of  inflam¬ 
mable  air,  or  by  condenfing  that  air,  the  fpark  may 
be  made  perfedlly  white.  It  may  further  be  obferved, 
that  all  weak  explofioris  and  fparks,  when  viewed  at  a  di¬ 
ftance,  make  a  reddifh  appearance.  The  reafon  of  thefe 
appearances  feems  to  be,  that  the  weaker  the  fpark  or 
■explofion  is,  the  more  it  is  difpofed  to  sffume  a  r^d  co¬ 
lour  when  viewed  at  a  diftance.  This  feems  to  con- 
#rm  what  has  already  been  mentioned  as  a  probable  hy-, 
•pothefis,  that  the  different  colours  of  light  are  en¬ 
tirely  owing  to  the  medium  through  which  they  are 
viewed. 


previoufly  difplayed.  “  No  power  (fays  our  author) 
can  give  to  afhes  the  phenomena  of  a  burning  coal.  But 
phofpkoric  bodies  are  very  different  in  this  refpedt;  for 
a  phofphoric  fhell  may  be  made  to  lofe  all  its  light  by 
expofure  to  heat,  and  again  may  be  made  as  luminous 
as  ever  by  expofure  to  the  fun.” 

3.  It  is  remarkable  that  fome  bodies  which  are  moft 
beautifully  phofphoric,  are  at  the  fame  time  the  moft 
obftinate  in  refilling  fire.  “  Let  us  now  fee  (fays 
Mr  Morgan)  the  confequence  of  admitting  the  com¬ 
mon  liypothefis,  that  the  detention  of  thofe-rays  which 
fall  upon  phofphori  is  owing  to  fome  force  which  pre¬ 
vents  their  immediate  -refledlion,  but  is  not  adequate  to 
their  entire  abforption.  This  force,  whatever  it  be, 
cannot  well  be  fuppofed  to  operate  with  equal  power 
on  all  thefe  rays.  If  this  be  not  the  cafe,  we  cannot 
well  avoid  concluding,  that  phofphoric  fhells  will  affume 
different  colours^  owing  to  the  earlier  and  later  efcape 
of  the  different  rays  of  light.  This  conclufion  is  jufti- 
fied  by  an  experiment  already  mentioned;  viz.  that 
when  the  force  is  fuch  as  to  admit  the  efcape  of  the 
purple,  blue,  and  green,  we  have  only  to  leffen  that 
force,  by  warming  the  body,  and  the  yellow,  the  oraflge, 
and  red  efcape.  Beccaria  has  proved,  that  there  is  fierce¬ 
ly  any  body  which  is  not  phofphoric,  or  may  not  be¬ 
come  fo  by  heat.  But  as  the  phofphoric  force  is  moft 


powerful  when  the  purple  rays  only  efcape,  fo  we  are 
to  conclude,  that  it  is  weakeft  when  it  is  able  to  retain 


the  red  rays  only. 
3 


This  is  agreeable,  to  feveral  fadts. 

Chalk, 
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light.  Chalk,  oyfter-fhells,  together  with  thofe  phofphoric 
v— -  bodies  whofe  goodnefs  has  been  very  much  impaired  by 
long  keeping,  when  finely  powdered,  and  placed  with¬ 
in  the  circuit  of  an  eleftrical  battery,  will  exhibit,  by 
their  fcattered  particles,  a  fhower  of  lifjjit ;  but  thefe 
particles  will  appear  reddifli,  or  their  phofphoric  pow¬ 
er  will  be  fufficient  only  to  detain  the  yellow,  orange, 
and  red  rays.  When  fpirit  of  wine  is  in  a  fimilar  man¬ 
ner  brought  within  the  circuit  of  a  battery,  a  fimilar 
effedt  may  be  difcovered :  its  particles  diverge  in  feve- 
ral  directions,  difplaying  a  moil  beautiful  golden  ap¬ 
pearance.  The  metallic  calces  are  rendered  phofpho¬ 
ric  with  the  greateft  difficulty  ;  but  even  thefe  may  be 
fcattered  into  a  fhower  of  red  luminous  particles  by  the 
eledtric  ftroke.” 

In  a  poftfcript  to  this  paper,  by  Dr  Price,  it  is  ob- 
ferved,  that  by  phofphoric  force,  Mr  Morgan  feems  to 
mean,  not  the  force  with  which  a  phofphoric  body  emits , 
but  that  with  which  it  ahforhs  and  retains ,  the  light. 
This  laft  force  is  proportioned  to  the  degree  of  attrac¬ 
tion  between  the  phofphoric  body  and  light ;  and  there¬ 
fore  mull,  according  to  Mr  Morgan’s  theory,  be  weak- 
eft  when  it  fo  freely  emits  the  light  it  has  imbibed  as 
not  to  retain  thofe  rays  which  adhere  to  it  moft  ftrong- 
ly.  According  to  Mr  Morgan’s  theory,  thefe  are  the 
rays  which  are  the  leaft  refrangible.  “It  is,  how¬ 
ever  (fays  Dr  Price),  an  objection  to  it,  that  the  lefs 
•refrangibility  of  rays  feems  to  imply  a  lefs  force  of  at¬ 
traction  between  them  and  the  fubftances  which  refradl 
them ;  but  it  fhould  be  confidered,  that,  poflibly,  the 
force  of  cohefion,  which  unites  the  rays  of  light  to 
bodies,  may  be  a  different  power  from  that  which  re- 
fraCts  them.” 

Light  independent  of  Heat.  In  general,  a  very  con- 
fiderable  degree  of  heat  is  requifite  to  the  emiffion  of 
light  from  any  body ;  but  there  are  feveral  excep- 
,  tions  to  this,  efpecially  in  light  proceeding  from  pu- 

trefeent  fubftances  and  phofphorus,  together  with  that 
of  luminous  animals,  and  other  fimilar  appearances. 
Light  proceeding  from  putrefeent  animal  and  vege¬ 
table  fubftances,  as  well  as  from  glow-worms,  is  men- 
S  luce  anl-  t^onec^  by  Ariftotle.  Thomas  Bartholin-mentions  four 
W,*p!  183.  kinds  of  luminous  infeCts,  two  with  wings,  and  two 
ao5.  without;  but  in  hot  climates  travellers  fay  they  are 
found  in  much  greater  numbers,  and  of  different  fpe- 
cies.  Columna,  an  induftrious  naturalift,  obferves,  that 
their  light  is  not  extinguifhed  immediately  upon  the 
death  of  the  animal. 

Li  htrtrom  The  firft  diftinCl  account  that  we  meet  with  of  liglit 
putrid  flefh.  proceeding  from  putrefeent  animal-ftefli  is  that  which 
De  Vifto  e  *s  6*ven  by  Fabricius  ab  Aquapendente ;  who  fays, 
p.  4j.  W’  that  when  three  Roman  youths,  refiding  at  Padua, 
had  bought  a  lamb,  and  had  eaten  part  of  ' it  on  Ea- 
fter  day  1592,  feveral  pieces  of  the  remainder,  which 
they  kept  till  the  day  following,  fhone  like  fo  many 
candles  when  they  were  cafually  Vewed  in  the  dark. 
Part  of  this  luminous  flelh  was  immediately  fent  to  A- 
quapendente,  who  was  profeffor  of  anatomy  in  that 
city.  He  obferved,  that  both  the  lean  and  the  fat  of 
this  meat  Ihone  with  a  whitifh  kind  of  light ; .  and  alfo 
took  noticC,  that  fome  pieces  of  kid’s  flelh,  which  had 
happened  to  have  lain  in  contaCt  with  it,  was  luminous, 
as  well  as  the  fingers  and  other  parts  of  the  bodies  of 
thofe  perfons  who  touched  it.  Thofe  parts,  he 
obferved,  fhone  the  moft  which  were  foft  to  the  touch, 
and.  feemed  to  be  tranfparent  in  candk  light  \  but 


where  the  flefh  was  thick  and  folid,  or  where  a  bone  bight, 
was  near  the  outfide,  it  did  not  lhine.  u— y— > 

After  this  appearance,  we  find  no  account  of  any 
other  fimilar  to  it,  before  that  which  was  obferved  by 
Bartholin,  and  of  which  he  gives  a  very  pompous  de- 
feription  in  his  ingenious  treatife  already  quoted. 

This  happened  at  Montpelier  in  1641,  when  a  poor 
old  woman  had  bought  a  piece  of  flelh  in  the  market, 
intending  to  make  ufe  of  it  the  day  following.  But 
happening  not  to  be  able  to  fleep  well  that  night,  and 
lier  bed  and  pantry  being  in  the  fame  room,  Ihe  obfer¬ 
ved  fo  much  light  come  from  the  flelh,  as  to  illuminate 
all  the  place  where  it  hung.  A  part  of  this  luminous 
flefh  was  earned  as  a  curiofity  to  Henry  Bourbon, 
duke  of  Conde,  the  governor  of  the  place,  who  viewed 
it  forifeveral  hours  with  the  greateft  aftonilhment. 

This  light  was  obferved  to  be  whitilh  ;  and  not  to* 
cover  the  whole  furface  of  the  flelh,  but  certain  parts 
Only,  as  if  gems  of  unequal  fplendor  had  been  fcattered 
over  it.  This  flelh  was  kept  till  it  began  to  putrify, 
when  the  light  vanilljed  ;  which,  as  fome  religious 
people  fancied,  it  did  in  the  form  of  a  crofs. 

It  is  natural  to  expert,  that  the  almolt  uuiverfal  ex- 
perimenal  philofopher  Mr  Boyle  fiiould  try  the  effedt  voUiif' 
of  his  air-pump  upon  thefe  luminous  fubftances.  Ao-p.  $% 
cordingly  we  find  that  he  did  not  fail  to  do  it ;  when 
he  prefen tly  found  that  the  light  of  rotten  wood  was 
extinguilhed  in  vacuo,  and  revived  again  on  the  ad- 
miflion  of  the  air,  even  after  a  long  continuance  in 
vacuo  ;  but  the  extinguilhing  of  this  light  was  not  fo 
complete  immediately  upon  exhaufting  the  receiver,  as 
fome  little  time  afterwards.  He  could  not  perceive, 
however,  that  the  light  of  rotten  wood  was  increafed 
in  condenfed  air ;  but  this,  he  imagined,  might  arife 
from  his  not  being  able  to  judge  very  well  of  the  de¬ 
gree  of  light,  through  fo  thick  and  cloudy  a  glafs- 
veffel  as  he  then  made  ufe  of  ;  but  we  find  that  the  Birch's  biftp 
light  of  a  Ihining  filh,  which  was  put  into  a  conden-"- 
fing  engine  before  the  Royal  Society,  in  1668,  was 
rendered  more  vivid  by  that  means..  The  principal  of 
Mr  Boyle’s  experiments  were  made  in  October  1667. 

This  philofopher  attended  to  a  great  variety  of  cir- 
cumftances  relating  to  this  curious  phenomenon'.  A- 
mong  other  things  he  obferved,  that  change,  of  air 
was  not  neceffary  to  the  maintenance,  of  this  light ; 
for  it  continued  a  long  time  when  a  piece  of  the  wood 
was  put  into  a  very  fmall  glafs  hermetically  fealed, 

.and  it  made  no  difference  when  this  tube  which  con¬ 
tained  the  wood  was  put  into  an  exhaufted  receiver. 

This  he  alfo  obferved  with  refpedt  to  a  luminous  fifh, 
which  he  put  into  water,  and  placed  in  the  fame  cir- 
cum fiances.  He  alfo  found,  that  the  light  of  fhi- 
oing  fillies  had  other  properties  in  common  with  that 
of  fliining  wood ;  but  the  latter,  he  fays,  was  prefenfc- 
ly  quenched  with  water,  fpirit  of  wine,  a  great  va¬ 
riety  of  faline  mixtures,  and  other  fluids.  Water, 
however,  did  not  quench  all  the  light  of  fome  fliining 
veal  on  which  he  tried  it,  though  fpirit  of  wine  de- 
ftroyed  its  virtue  prefently. 

Mr  Boyle’s  obfervation  of  light  proceeding  from 
flefh-meat  was  quite  cafual.  On  the  iyth  of*  Feb¬ 
ruary  1662,  one  of  his  fervants  was  greatly  alarmed 
with  the  fhining  of  fome  veal,  which  had  been  kept 
a  few  days,  but  had  no  bad  fmell,  and  was  in  a  Hate 
very  proper  for  ufe.  The  fervant  immediately  made 
his  iiaftsr  acquainted  with  this  extraordinary  appear¬ 
ance  jr 


L  I  G  [  46  3  L  I  G 

^  ance  ;  and  though  he  was  then  in  bed,  lie  ordered  it  it  was  immerfed  luminqus,  when  they  Were  agitated.  Light; 


Birch ,  t 

?0. 


to  be  immediately  brought  to  him,  and  he  examined  Galeatius  and  Montius  found,  that  wine  or  vinegar  ex¬ 
it  with  the  greateft  attention.  Sufpe&ing  that  the  tinguifhed  this  light :  that  in  common  oil  it  continu- 
ftate  of  the  atmofphere  had  fome  (hare  in  the  produc-  ed  fome  days ;  but  in  re&ified  fpirit  of  wine  or  urine, 
tion  of  this  phenomenon,  he  takes  notice,  after  de-  hardly  a  minute. 


In  order  to  obferve  in  what  manner  this  light  was 
nffe&ed  by  different  degrees  of  heat,  they  made  ufe 
of  a  Reaumur’6  thermometer,  and  found  that  water 
rendered  luminous  by  thefe  fifhes  increafed  in  light 


fcribing  the  appearance,  that  the  wind  was  fouth-weft 
and  bluftering,  the  air  hot  for  the  feafon,  the  moon 
was  paft  its  laft  quarter,  and  the  mercury  in  the  baro- 

meter  was  at  29 T3^- inches.  t  _  _  _ o___ 

j/iubt  from  Mr  Boyle  Was  often  difappointed  in  his  experiments  till  the  heat  arrived  to  45  degrees  ;  but  that  it  then 
fifties.  on  fhining  fifhes  ;  ,  finding  that  they  did  not  always  became  fuddenly  extinft,  and  could  not  be  revived. 

fliine  in  the  veiy  fame  circumftances,  as  far  as  he  could  In  the  experiments  of  Beccarius,  a  folution  of  fea- 
judge,  with  others  which  had  fhined  before.  At  one  fait  increafed  the  light  of  the  luminous  water,  a  folu- 
time  that  they  failed  to  fhine,  according  to  his  expec-  tion  of  nitre  did  not  increafe  it  quite  fo  much.  Sal 
.tations,  he  obferved  that  the  weather  was  variable,  ammoniac  diminifhed  it  a  little,  oil  of  tartar  per  deli- 
and  not  without  fome  days  of  froft  and  fnow.  In  quium  nearly  extinguifhed  it,  and  the  acids  entirely, 
•general  he  made  ufe  of  whitings,  finding  them  the  This  water  poured  upon  frefh  calcined  gypfum,  rock 
fitted:  for  his  purpofe.  In  a  difcourfe,  however,  up-  cryftal,  cerufs,  or  fugar,  became  more  luminous.  He 
pon  this  fubject  at  the  Royal  Society  in  1681,  it  was  alfo  tried  the  effects  of  it  when  poured  upon  various 
affer-ted,  that,  of  all  fifhy  fubftances^  the  eggs  of  lob-  other  fubftances,  but  there  was  nothing  very  remark - 
•fters,  after  they  had  been  boiled,  fhone  the  brighteft.  able  in  them.  Afterwards,  uling  luminous  milk,  he 
Olig.  Jacoboeus  obferves^  that,  upon  opening  a  fea-  found  that  oil  of  vitriol  extinguifhed  the  light,  but 
AB.  Hafn.  polypus,  it  was  fo  luminous,  as  to  ftartle  feveral  per-  that  oil  of  tartar  increafed  it. 

vol.  -v.  fons  who  faw  it ;  and  lie  fays,  that  the  more  putrid  the  This  gentleman  had  the  curiofity  to  try  how  dif- 

fifh  was,  the  more  luminous  it  grew.  The  nails  alfo,  ferently  coloured  fubftancej  were  affe&ed  by  this  kind 

and  the  fingers  of  the  perfons  who  touched  it,  became  of  light ;  and  having,  for  this  purpofe,  dipped  feveral 

luminous  ;  and  the  black  liquor  which  iffued  from  the  - ■’  ’  ‘  " 

animal,  and  which  is  its  bile,  fhone  alfo,  but  with  a  ve¬ 
ry'  faint  light. 

Mr  Boyle  draws  a  minute  comparifon  between  the 
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ribbons  in  it,  the  white  came  out  the  brighteft,  next 
to  this  was  the  yellow,  and  then  the  green  ;  the  other 
colours  could  hardly  be  perceived.  It  was  not,  how¬ 
ever,  any  particular  colour,  but  only  light  that  was 


light  of  burning  coals  and  that  of  fhining  wood  or  fifh,  perceived  in  this  cafe.  He  then  dipped  boards  painted 
fhowing  in  what  particulars  they  agree,  and  in  what  with  the  different  colours,  and  alfo  glafs  tubes,  filled 
they  differ.  Among  other  things  he  obferves,  that  ex-  with  fubftances  of  different  colours,  in  water  rendered 
■-treme  cold  extinguiftie6  the  light  of  fhining  wood,  as  luminous  by  the  fifhes.  In  both  thefe  cafes  the  red 
■appeared  when  a  piece  of  it  was  put  into  a  glafs  tube,  was  hardly  vifible,  the  yellow  was  the  brighteft,  and 
and  held  in  a  frigorific  mixture.  He  alfo  found  that  the  violet  the  dulleftT  But  on  the  boards  the  blue  was 
rotten  Wood  did  not  wafte  itfelf  by  fhining,  and  that  nearly  equal  to  the  yellow,  and  the  green  more  lan- 


the  application  of  a  thermometer  to  it  did  not  difeo- 
ver  the  leaft  degree  of  heat. 

There  is  a  remarkable  fhell-fifh  called  pholas,  which 
forms  for  itfelf  holes  in  various  kinds  of  ftone,  & c. 
luminous  That  this  fifh  is  luminous,  was  noticed  by  Pliny  ;  who 
fifh.,n0US . 


36 

Of  the  ph< 
las,  a  re- 


guid ;  whereas  in  the  glaffes,  the  blue  was  inferior  to 
the  green. 

Of  all  the  liquors  into  which  he  put  the  pholades, 
milk  was  rendered  the  moft  luminous.  A  fingle  pho¬ 
las  made  feven  ounces  of  milk  fo  luminous,  that  the 


•obferves,  that  it  fhines  in  the  mouth  of  the  perfon  who  faces  of  perfons  might  be  diftinguifhed  by  it,  and  it 
eats  it,  and,  if  it  touch  his  hands  or  cloaths,  makes  looked  as  if  it  was  tranfparent. 

them  luminous.  He  alfo  fays  that  the  light  depends  Air  appeared  to  be  neceffary  to  this  light  ;  for 
upon  its  moifture.  The  light  of  this  fifh  has  furnifhed  when  Beccarius  put  the  luminous  milk  into  glafs  tubes, 

matter  for  various  obfervations  and  experiments  to  no  agitation  would  make  it  fhine,  unlefs  bubbles  of 

M.  Reaumur,  and  the  Bolognian  academicians,  efpeci-  air  were  mixed  with  it.  Alfo  Montius  and  Galeatius 
ally  Beccarius,  who  took  fo  irfUch  pains  with  the  fub-  found,  that,  in  an  exhaufted  receiver,  the  pholas  loft 
jeft  of  phofphoreal  light.  its  light,  but  the  water  was  fometimes  made  more  lu- 

M.  Reaumur  obferves,  that,  whereas  other  fifhes  minous ;  which  they  aferibed  to  the  rifing  of  bubbles 

give  light  when  they  tend  to  putrefcence,  this  is  more  of  air  through  it. 

luminous  in  proportion  to  •  its  being  frefh ;  that  when  Beccarius,  as  well  as  Reaumur,  had  many  fchemes 
•they  are  dried,  their  light  will  revive  if  they  be  moiften-  to  render  the  light  of  thefe  pholades  permanent.  For 
•ed  either  with  frefh  or  fait  water,  but  that  brandy  im-  this  purpofe  he  kneaded  the  juice  into  a  kind  of  pafte, 
mediately  extinguifhes  it.  He  endeavoured  to  make  with  flour,  and  found  that  it  would  give  light  when 
■jhis  light  permanent,  but  none  of  his  fchemes  fucceeded.  it  was  immerfed  in  warm  water  ;  but  it  anfwered  beft 
•  The  attention  of  the  Bolognian  academicians  was  to  preferve  the  fifh  in  honey.  In  any  other  method  of 
engaged  to  this  fubjeft  by  M.  F.  Marfilius,  in  1724,  prefervation,_  the  property  of  becoming  luminous  would 


«who  brought  a  number  of  thefe  fifhes,  and  the  ftones 
-in  which  they  were  inclofed,  to  Bologna,  on  purpofe 
for  their  examination. 

Beccarius  obferved,  that  though  this  fifh  ceafed  to  had  done. 


not  continue  longer  than  fix  months,  but  in  honey  it 
had  lafted  above  a  year;  and  then  it  would,  when 
plunged  in  warm  water,  give  as  much  light  as  ever  it 
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vol.  ii.  132.  fhine  when  it  became  putrid  ;  yet  that  in  its  moft  pu-  Similar,  in  fome  refpefts,  to  thofe  obfervations  on  renjia, 
trid  ftate,  it  would  fhine,  and  make  the  water  in  which  the  light  of  the"  pholas,  was  that  which  was  obferved  vo'-  v* 


p.  485. 
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experi¬ 
ments  on 
fifties. 


i  Light,  to  proceed  from  wood  which  was  nraift,  but  not  in  a 
putrid  ftate,  which  was  very  confpicuous  in  the  dark. 

That  the  fea  is  fometimes  luminous,  efpecially  when 
it  is  put  in  motion  by  the  dalhing  of  oars  or  the 
beating  of  it  againft  a  ftiip,  has  been  obferved  with 
admiration  by  a  great  number  of  perfons.  Mr  Boyle, 
felfwaUT m  after  reciting  all  the  circusmftances  of  this  appearance, 
as  far  as  he  could  colledt  them  from  the  accounts  of  na¬ 
vigators;  as  its  being  extended  as  far  as  the  eye  could 
reach,  and  at  other  times  being  viiible  only  when  the 
water  was  dalhed  againft  fome  other  body  ;  that,  in 
fome  feas,  this  phenomenon  is  accompanied  by  fome 
particular  winds,  but  not  in  others  ;  and  that  fome¬ 
times  one  part  of  the  fea  will  be  luminous,  when  an¬ 
other  part,  not  far  from  it,  will  not  be  fo;  concludes 
with  faying,  that  he  could  not  help  fufpeCting  that 
thefe  odd  phenomena,  belonging  to  great  maffes  of  wa¬ 
ter,  were  in  fome  ineafure  owing  to  fome  coftnical  law 
or  cuftom  of  the  terreftrial  globe,  or  at  leaft  of  the 
planetary  vortex. 

Some  curious  obferVations  on  the  lhining  of  fome 
fifties,  and  the  pickle  in  which  they  were  iinmerfed, 
were  made  by  Dr  Beal,  in  May  1665  ;  and  had  they 
been  properly  attended  to  and  purfued,  might  have 
led  to  the  difeovery  ,of  the  caufe  of  this  appearance, 
ip,.,  Having  put  fome  boiled  mackerel  into  water,  together 
vo/.  la.  wdh  an(f  fweet  herbs  ;  when  the  cook  was,  fome 
450.  time  after,  ftimng  it,  in  order  to  take  out  fome  of  the 
fifties,  ftie  obferved,  that,  at  the  firft  motion,  the  water 
was  very  luminous  ;  and  that  the  fifti  Alining  through 
the  water  added  much  to  the  light  which  the  water 
yielded.  The  water  was  of  itfelf  thick  and  blackiik, 
rather  than  of  any  other  colour  ;  and  yet'  it  Ihined  on 
being  ftirred,  and  at  the  fame  time  the  fifties  appeared 
more  luminous  than  the  water.  Wherever  the  drops 
of  this  water,  after  it  had  been  ftirred,  fell  to  the  ground, 
they  Ihined  ;  and  the  children  in  the  family  diverted 
themfelves  with  taking  the  drops,  which  were  as  broad 
as  a  penny,  and  running  with  them  about  the  houfe. 
The  cook  obferved,  that,  when  ftie  turned  up  that  fide 
of  the  fifti  that  was  loweft,  no  light  came  from  it;  and 
that,  when  the  water  had  fettled  for  fome  time,  it  did 
not  ftiine  at  all.  The  day  following,  the  water  gave 
but  little  light,  and  only  after  a  brilk  agitation, 
though  the  fifties  continued  to  ftiine  as  well  from  the 
infide  as  the  outfide,  and  efpejcially  about  the  throat* 
and  fuck  places  as  feenied  to  nave  been  a  little  broken 
in  the  boiling. 

When,  in  the  light  of  the  fun,,  he  examined,  with  a 
microfcope,  a  fmall  piece  of  a  fifti  which  had  fhined  very 
much  the  night  before,  he  found  nothing  remarkable 
on  its  furface,  except  that  he  thought  he  perceived 
what  he  calls  a Jleam,  rather  dark  than  luminous,  arifing 
like  a  very  fmall  dull  from  the  fifti,  and  here  and  there 
a  very  fmall  and  alinoft  imperceptible  fparkle.  Of  the 
fparkles  he  had  no  doubt ;  but  he  thought  it  poflible 
that  the  fteam  might  be  a,  deception  of  the  fight,  or 
fome  duft  in  the  air. 

Finding  the  fifti  to  be  quite  dry,  he  moiftened  it 
with  his  fpittje  ;  and  then  obferved  that  it  gave  a  little 
light,  though  but  for  a  ftiort  time.  The  fifti  at  that 
time  was  not  fetid,  nor  yet  infipid  to  the  beft  difeern- 
ing  palate.  Two  of  the  fifties  he  kept  two  or  three 
days  longer  for  farther  trial  t  but,  the  weather  being 
very  hot,  they  became  fetid  ;  and,  contrary  to  his  ex¬ 


pectations,  there  was  no  more  light  produced  either  by  Light, 
the  agitation  of  the  water  or  in  the  fifti.  J 

Father  Bourzes,  in  his  voyage  to  the  Indies  in  Father 
1 704,  took  particular  notice  of  the  luminous  appear-  BnurzesV 
ance  of  the  fea.  The  light  was  fometimes  fo  great,  account  of 
that  he  could  ealily  read  the  title  of  a  book  by  it, luminous 
though  he  was  nine  or  teu  feet  from  the  furface  of  the  *ea‘water' 
water/ -Sometimes  he  could  eafily  diftinguifti,  in  the 
wake  of  the  (hip,  the  particles  that  were  luminous  from 
thofe  that  were  not;  and  they  appeared  not  to  be  all 
of  the  fame  figure.  Some  of  them  were  like  points  of 
light,  and  others  fuch  as  ftars  appear  to  the  naked  eye. 

Some  of  them  were  like  globes,  of  a  line  or  two  in 
diameter;  and  others  as  big  as  one’s  head.  Sometimes 
they  formed  themfelves  into  fquares  of  three  or  four 
inches  long,  and  one  or  two  broad.  Sometimes  all 
thefe  different  figures  were  vifible  at  the  fame  time ; 
and  fometimes  there  were  what  he  calls  vortices  of  light, 
which  a .  one  particular  time  appeared  and  difappeared 
immediately  like  flafhes  of  lightning. 

Nor  did  only  the  wake  of  the  ftiip  produce  this 
light,  but  fifties  alfo,  in  fwimming,  left  fo  luminous  a 
track  behind  them,  that  both  their  fize  and  fpecies 
might  be  diftinguiflied  by  it.  When  he  took  fome  of; 
the  water  out  of  the  fea,  and  ftirred  it  ever  fo  little 
with  his  hand,  in  the  dark,  he  always  faw  in  it  an  in¬ 
finite  number  of  bright  particles ;  and  he  had  the  fame 
appearance  whenever  he  dipped  a  piece  of  linen  in  the 
fea,  and  wrung  ftrin  a  dark  place,-  even  though  it  was- 
half  dry;  and  he  obferved,  that  when  the  fparkles  fell 
upon  any  thing  that  was  folid,  it  would  continue  lhining 
for  fome  hours  together. 

After  mentioning  feveral  circumftances  which  did  His  conjee- 
not  contribute  to  this  appearance,  this  Father  obferves,  . cures  con- 
that  it  depends  very  much  upon  the  quality  of  the  water;  “rning  tho 
and  he  was  pretty  fure  that  this  light  is  the  greateft  caufc‘ 
when  the  water  is  fatteft,  and  fulleft  of  foam.  For  in1 
the  main  fea,  he  fays,  the  water  is  not  everywhere 
equally  pure  ;  and  that  fometimes,  if  linen  be  dipped 
in  the  fea,  it  is  clammy  when  it  is  drawn  up  again  : 
and  he  often  obferved,  that  when  the  wake  of  the  ftiip 
was  the  brighteft,  the  water  ^  was  the  moft  fat  and 
glutinous,  and  that  linen  moiftened  with  it  produced  a 
great  deal  of  light,  if  it  was  ftirred  or  moved  briikly. 

Befides,.  in  fome  parts  of  the  fea,  he  faw  a  fubftauce 
like  faw-duft,  fometimes  red  and  fometimes  yellow; 
and  wheu  he  drew  up  the  water  in  thofe  places,  it 
was  always  vifeous  and  glutinous.  The  failors  told 
him,  that  it  was  the  fpawn  of  whales  ;  that  there  are 
great  quantities  of  it  in  the  north  ;  and  that  fome¬ 
times,  in  the  night,  they  appeared  all  over  of  a  bright 
light,  without  being  put  in  motion  by  any  veffel  or  fifti 
palling  by  them. 

As  a  confirmation  of  this  conjecture,  that  the  more 
glutinous  the  fea-watar  is,  the  more  it  is  difpofed  to 
become  luminous,  he  obferves,  that  one  day  they  took, 
a  fifti  which  was  called  a  bonite,  the  infide  of  the  mouth 
of  which  was  fo  luminous,  that,  without  any  other  light, 
lie  could  read  the  fame  characters  which  he  had  before¬ 
read  by  the  light  in  the  wake  of  the  Ihip  ;  and  tl  e 
mouth  of  this  fifti  was  full  of  a  vifeous  matter,  which, 
when  it  was  rubbed  upon  a  piece  of  wood,  made  it  im¬ 
mediately  all  over  luminous  ;  though,  w  hen  the  moif- 
tiire  was  dried  up,  the  light  was  extinguifhed. 

The  abbe  Nollet  was  much  ftruck  with  the  lairv!- 
ntufnefa 
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■Light,  noufnefs  of  the  fea  when  he  was  at  Venice  In  1749; 
l"  v  and,  after  taking  a  great  deal  of  pains  to  afcertain  the 
Abbe  Nol-  circumftances  of  it,  concluded  that  it  was  occafioned 
Jet’s  theory,  by  a  fhining  infeil ;  and  having  examined  the  water 
very  often,  he  at  length  did  find  a  fmall  infeft,  which 
he  particularly  defcribes,  and  to  which  he  attributes  the 
light.  The  fame  hypothefis  had  alfo  occurred  to 
M.  Vianelli,  profeffor  of  medicine  in  Chioggia  near  Ve¬ 
nice  ;  and  both  he  and  M.  Grizellini,  a  phyfician  in 
Venice,  have  given  drawings  of  the  infedfs  from  which 
they  imagined  this  light  to  proceed. 

The  abbe  was  the  more  confirmed  in  his  hypothefis, 
by  orbferving,  fome  tiry?  after,  the  motion  of  fome  lumi- 
nous*particles  in  the  fea.  For,  going  into  the  water, 
and  keeping  his  head  juft  above  the  furface,  he  faw 
"them  dart  from  the  bottom,  which  was  covered  with 
weeds,  to  the  top,  in  a  manner  which  he  thought 
very  much  refembled  the  motions  of  infedfs  ;  though, 
tvhen  he  endeavoured  to  catch  them,  he  only  found 
fome  luminous  fpots  upon  his  hankerchief,  which  were 
41  enlarged  when  he  prelfed  them  with  his  finger. 

"tionsofM  making  a  voyage  on  the  Mediterranean, 

Je  Roi.  ’  prefen tly  after  the  abbe  Nollet  made  his  obfervations 

at  Venice,  took  notice,  that  in  the  day-time,  the  prow 
of  the  fhip  in  motion  threw  up  many  fmall  particles, 
Memoires  which,  falling  upon  the  water,  rolled  upon  the  furface 
Pre/intes,  0f  tfie  fea  for  a  few  fec0nds  before  they  mixed  with 
0 .  ui.  144.  »t .  an(j  Jrj  tfie  njght  the, fame  particles,  as  he  con¬ 
cluded,  had  the  appearance  of  fire.  Taking  a  quan¬ 
tity  of  the  water,  the  fame  fmall  fparks  appeared 
whenever  it  was  agitated  ;  but,  as  was  obferved  with 
refpedl  to  Dr  Beal’s  experiments,  every  fucceffive  agi¬ 
tation  produced  a  lefs  effedk  than  the  preceding,  except 
after  being  fuffered  to  reft  a  while  5  for  then  a  frefh 
agitation  would  make  it  almoft  as  luminous  as  theftrft. 
This  water,  he  obferved,  would  retain  its  property  of 
filming  by  agitation  a  day  or  two  5  but  it  difappeared 
immediately  on  being  fet  on  the  fire,  though  it  was 
not  made  to  boil. 

This  gentleman,  after  giving  much  attention  to  this 
phenomenon,  concludes,  that  it  is  not  occafioned  by 
any  fhining  infedls,  as  the  abbe  Nollet  imagined;  efpe- 
cially  as,  after  carefully  examining  fome  of  the  lumi- . 
nous  points,  which  he  caught  upon  an  handkerchief, 
he  found  them  to  be  round  like  large  pins  heads,  but 
with  nothing  of  the  appearance  of  any  animal,  though 
he  viewed  them  with  a  microfcope.  He  alfo  found, 
that  the  mixture  of  a  little  fpirit  of  wine  with  water 
juft  drawn  from  the  fea,  would  give  the  appearance  of 
a  great  number  of  little  fparks,  which  would  continue 
vifible  longer  than  thofe  in  the  ocean.  All  the  acids, 
and  various  other  liquors,  produced  the  fame  effect, 
though  not  quite  fo  confpicuoufly  ;  but  no  frefh  agi¬ 
tation  would  make  them  luminous  again.  M.  le  Rol 
is  far  from  afferting  that  there  are  no  luminous  infe&s 
in  the  fea.  He  even  fuppofes  that  the  abbe  Nollet 
and  M.  Vianelli  had  found  them.  But  he  was  fatif- 
fied  that  the  fea  is  luminous  chiefly  on  fome  other  ac¬ 
count,  though  he  does  not  fo  much  a*  advance  a  con- 
jefture  about  what  it  is. 

Eiperi-  M.  Ant.  Martin  made  many  experiments  on  the 
fflents  by  fight  of  fifties,  with  a  view  to  difcover  .the  caufe  of  the 
MarUm  %llt:  of  1116  fea'  He  thought  that  he  had  reafon  to 
conclude,  from  a  great  variety  of  experiments,  that  all 
.  N°  182. 


t  48  l 


L  I  G 


fea-fifhes  have  this  property;  but  that  it  is  not  to  be  Light, 
found  in  any  that  are  produced  in  frefh  water.  No-  1  v  ■* 
thing  depended  upon  the  colour  of  the  fifties,  except Swei' 
that  he  thought  that  the  white  ones,  and  efpeciallv 
thofe  that  had  white  fcales,  were  a  little  more  lumi-p,  " " 
nous  than  others.  This  light,  he  found,  wasincreafed 
by  a  fmall  quantity  of  fait;  and  alfo  by  a  fmall  degree 
of  warmth,  though  a  greater  degree  extinguifhed  it. 

This  agrees  with  another  obfervation  of  his,  that  it  de¬ 
pends  entirely  upon  a  kind  of  moifture  which  they 
had  about  them,  and  which  a  fmall  degree  of  heat 
would  expel,  when  an  oilinefs  remained  which  did  not 
give  this  light,  but  would  burn  in  the  fire.  Light  from 
the  flefh  of  birds  or  beafts  is  not  fo  bright,  he  fays,  as 
that  which  proceeds  from  fifh.  Human  bodies,  he  fays, 
have  fometimes  emitted  light  about  the  time  that  they 
began  to  putrefy,  and  the  walls  and  roof  of  a  place 
in  which  dead  bodies  had  often  been  expofed,  had  a 
kind  of  dew  or  clamminefs  upon  it,  which  was  fome¬ 
times  luminous;  and  he  imagined  that  the  lights  which 
are  faid  to  be  feen  in  burying-grounds  may  be  owing 
to  this  caufe. 

From  fome  experiments  made  by  Mr  Canton,  he  By  Mr 
concludes,  that  the  lumipoufnefs  of  fea-water  is  owing  teuton, 
to  the  flimyand  other  putrefccnt  fubftances  it  con¬ 
tains.  On  the  evening  of  the  14th  of  June  1768,  he 
put  a  fmall  frefh  whiting  into  a  gallon  of  fea-water,  in 
a  pan  which  was  about  14  inches  in  diameter,  and 
took  notice  that  neither  the  whiting  nor  the  water, 
when'agitated,  gave  any  light.  A  Fahrenheit’s  ther¬ 
mometer,  in  the  cellar  where  the  pan  was  placed,  flood 
at  540.  The  15th,  at  night,  that  part  of  the  fifh 
which  was  even  with  the  furface  of  the  water  was  lu¬ 
minous,  but  the  water  itfelf  was  dark.  He  drew  the 
end  of  a  flick  through  it,  from  one  fide  of  the  pan  to 
the  other ;  and  the  water  appeared  luminous  behind 
the  flick  all  the  Way,  but  gave  light  only  where  it 
was  diflurbed.  When  all  the  water  was  ftirred,  the 
whole  became  luminous,  and  appeared  like  milk,  gi¬ 
ving  a  confiderable  degree  of  light  to  the  fides  of  the 
pan  ;  and  it  continued  to  do  fo  for  fome  time  after  it 
was  at  reft.  The  water  was  mofl  luminous  when  the 
fifh  had  been  in  it  about  28  hours;  blit  would  not  give 
any  light  by  being  ftirred,  after  it  had  been  in  it  thred 
days. 

He  then  put  a  gallon  of  frefh  water  into  one.  pan, 
and  an-  equal  quantity  of  fea-water  into  another,  and 
into  each  pan  he  put  a  frefh  herring  of  about  three 
ounces.  The  next  night  the  whole  furface  of  the  fea- 
water  was  luminous,  without  being  ftirred  ;  but  it  was 
much  more  fo  when  it  was  put  in  motion  ;  and  the 
upper  part  of  the  herring,  which  was  confiderably  be¬ 
low  the  furface  of  the  water,  was  alfo  very  bright ; 
while  at  the  fame  time,  the  frefh  water,  and  the  fifh 
that  was  in  it,  were  quite  dark.  There  were  fcveral 
very  bright  luminous  fpots  on  different  parts  of  the 
furface  of  the  fea-water ;  and  the  whole,  when  viewed 
by  the  light  of  a  candle,  feemed  covered  with  a  greafy 
feum.  The  third  night,  the  light  of  the  fea-water, 
while  at  reft,  was  very  little,  if  at  all,  lefs  than  before; 
but  when  ftirred,  its  light  was  fo  great  as.to  difeover 
the  time  by  a  watch,  and  the  fifh  in  it  appeared  as  a 
dark  fubflance.  After  this,  its  light  was  evidently 
decreafing,  but  was  not  quite  gone  before  the  7th  night. 

The 
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L'glit.  The  freih  water  and  the  fifh  in  it  were  perfeftly  dark 
“  during  the  whole  time.  The  thermometer  was  generally 
above  6o°. 

The  preceding  experiments  were  made  with  fea- 
water:  but  he  now  made  ufe  of  other  water,  into  which 
he  put  common  or  fea-falt,  till  he  found,  by  an  hydro¬ 
meter,  that  it  was  of  the  fame  fpecific  gravity  with  the 
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pufes  of  about  a  quarter  of  a  line  in  diameter.  Other 
learned  men,  who  acknowledge  the  exiftence  of  thefe 
luminous  animals,  cannot,  however,  be  perfuaded  to 
confider  them  as  the  caufe  of  all  that  light  and  fcintil- 
lation  that  appear  on  the  furface  ef  the  ocean  :  they 
think  that  fome  fubftance  of  the  phofphorus  kind,  ari- 
fingjrom  putrefaftion,  mult  be  admitted  as  one  of  the 


Light, 


fea-water ;  and,  at  the  fame  time,  in  another  gallon  of  caufes  of  this  phenomenon.  M.  Godehoue  has  pub- 
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water,  he  diflolved  two  pounds  of  fait  ;  and  into  each 
of  thefe  waters  he  put  a  fmall  frefh  herring.  The  next 
evening  the  whole  furface  of  the  artificial  fea-water 
was  luminous  without  being  ftirred ;  but  gave  much 
more  light  when  it  Was  difturbed.  It  appeared  exactly 
like  the  real  fea-Water  in  the  preceding  experiment ; 
its  light  lafted  about  the  fame  time,  and  went  off  in 
the  fame  manner  i  while  the  other  water,  which  was 
almoft  as  fait  as  it  could  be  made,  never  gave  any 
light.  The  herring  which  was  taken  out  of  it  the 
feventh  night,  and  waffled  from  its  fait,  was  found  firm 
fend  fweet ;  but  the  other  herring  was  very  foft  and 
putrid,  much  more  fo  than  that  which  had  been  kept 
as  long  in  frefh  water.  If  a  herring,  in  w  arm  weather, 
be  put  into  io  gallons  of  artificial  fea-water,  inftead 
of  one,  the  water,  he  fays,  w'ill  ftill  become  luminous, 
but  its  light  will  not  be  fo  ftrong. 

It  appeared  by  fome  of  the  firft  obfervatiorts  on 
this  fubjeft,  that  heat  extinguishes  the  light  of  putref- 
cent  fubftances.  Mr  Canton  alfo  attended  to  thiscir- 
cumftance ;  and  obferves,  that  though  tin?  greateft 
fummet  heat  is  well  known  to  promote  putrefaftion, 
yet  20  degrees  more  than  that  of  the  human  blood 
feems  to  hinder  it.  For  putting  a  fmall  piece  of  a 
luminous  fifh  into  a  thin  glafs  ball,  he  found,  that 
water  of  the  heat  of  i  i  8  degrees  would  extinguifh  its 
light  in  lefs  than  half  a  minute  ;  but  that,  on  taking 
it  out  of  the  water,  it  would  begin  to  recover  its  light 
in  about  io  feconds ;  but  it  was  never  afterwards  fo 
bright  as  before. 

Mr  Canton  made  the  fame  obfervation  that  Mr 
Ant.  Martin  had  done,  viz.  that  feveral  kinds  of  river 
fnh  could  not  be  made  to  give  light,  in  the  fame  cir- 
cumftances  in  which  any  fea-fiih  became  luminous. 
He  fays,  however,  that  a  piece  of  carp  made  the  water 
very  luminous,  though  the  outfide,  or  fcaly  part  of  it, 
did  not  fhineat  all. 

For  the  fake  of  thofe  perfons  who  may  choofe  to 
repeat  his  experiments,  he  obferves,  that  artificial  fea- 
water  may  be  made  without  the  ufe  of  an  hydrometer, 
by  the  proportion  Tof  four  ounces  avoirdupois  of  fait 
to  feven  pints  of  water,  wine-meafure. 

From  undoubted  obfervations,  however,  it  appears, 
that  in  many  places  of  the  ocean  it  is  covered  with  lumi¬ 
nous  Infefts  to  a  very  confiderable  extent.  MrDagelet, 
a  French  aflronomer  who  returned  from  the  Terra  Au- 
ftralis  in  the  year  1 774,  brought  with  him  feveral  kinds 
of  worms  wrhich  ffline  in  water  when  it  is  fet  in  motion ; 
andM.  Rigaud,  in  a  paper  inferted  (if  we  are  not  mif- 


lifiied  curious  obfervations  on  a  kind  of  filh  called  in 
French  bonite,  already  mentioned ;  and  though  he  has 
obferved,  and  accurately  deferibed,  feveral  of  the  lumi¬ 
nous  infefts  that  are  found  in  fea-water,  he  is,  never- 
thelefs,  of  opinion,  that  the  fcintillation  and  flaming 
light  of  the  fea  proceed  from  the  oily  and  greafy  fub¬ 
ftances  with  which  it  is  impregnated. 

The  abb£  Nollet  wras  long  of  opinion,  that  the  light 
of  the  fea  proceeded  from  eleftricity  (a);  though  he 
afterwards  feemed  inclined  to  think,  that  this  pheno¬ 
menon  was  caufed  by  fmall  animals,  either  by  their  lu¬ 
minous  afpeft,  or  at  leaft  by  fome  liquor  or  effluvia 
which  they  emitted.  He  did  not,  however,  exclude 
other  caufes  ;  among  thefe,  the  fpawn  or  fry  of  fifh  de- 
ferves  to  be  noticed.  M.  Dagelet,  failing  into  the  bay 
of  Antongil,  in  the  ifland  of  Madagafcar,  obferved  a 
prodigious  quantity  of  fry,  which  covered  the  furface 
of  the  fea  above  a  mile  in  length,  and  w  hich  he  at  firft 
took  for  banks  of  fand  on  account  of  their  colour;  they 
exhaled  a  difagreeable  odour,  and  the  fea  had  appear¬ 
ed  with  uncommon  fplendor  fome  days  before.  The 
fame  Accurate  obferver,  perceiving  the  fea  remarkably 
luminous  in  the  road  of  the  Cape  of  Good  Hope  du¬ 
ring  a  perfeft  calm,  remarked,  that  the  oars  of  the  ca-  * 

noes  produced  a  whitilh  and  pearly  kind  of  luftre  5 
w-hen  he  took  in  his  hand  the  water  which  contained  this 
phofphorus,  he  difeerned  in  it,  for  fome  minutes,  glo¬ 
bules  of  light  as  large  as  the  heads  of  pins.  When  he 
prefled  thefe  globules,  they  appeared  to  his  touch  like 
a  foft  and  thin  pulp  ;  and  fome  days  after  the  fea  was 
covered  near  the  coafts  with  whole  banks  of  thefe  little 
filh  in  innumerable  multitudes. 

To  putrefaftion,  alfo,  fome  are  willing  to  attribute  Ignis  fatuus. 
that  luminous  appearance  which  goes  by  the  name  of 
ignis  fatuus,  to  which  the  credulous  vulgar  aferibe  very 
extraordinary  and  efpecially  mifehievous  pdwers.  It 
is  moft  frequently  obferved  in  boggy  places  and  near 
rivers,  though  fometimes  alfo  in  dry  places.  By  its 
appearance  benighted  travellers  are  faid  to  have  been 
fometimes  milled  into  marlhy  places,  taking  the  light 
which  they  faw  before  them  for  a  candle  at  a  diftance ; 
from  which  feemingly  mifehievous  property  it  has  been 
thought  by  the  vulgar  to  be  a  fpirit  of  a  malignant 
nature,  and  been  named  accordingly  Will  with  a  wijp, 
or  Jack  with  a  lanthorn;  for  the  fame  reafon  alfo  it 
probably  had  its  Latin  name  ignis  fatuus. 

This  kind  of  light  is  faid  to  be'  Trequent  about  bury¬ 
ing  places  and  dung-hills.  Some  countries  are  alfo 
remarkable  for  it,  as  about  Bologna  in  Italy,  and  fome 


taken'  in  the  Journal  des  S<;avans  for  the  month  of  parts  of  Spain  and  Ethiopia.  Its  forms  are  fo  un- 


March  1770,  affirms,  that  the  luminous  furface  of  the 
fea,  from  the  port  of  Breft  to  the  Antilles,  contains 
an  immenfe  quantity  of  little,  round,  Ihining  poly- 
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certain  and  variable  that  they  can  fcarce  be  deferibed, 
efpecially  as  few  philofophical  obfervers  ever  had  the 
good  fortune  to  meet  with  it.  Dr  Derham,  however, 
G  happened 


(4)  This  hypothefis  was  alfo  maintained  in  a  treatife  publilhcd  at  Venice  in  1746,  by  an  officer  in  the 
Auftrian  fervice,  under  the  title,  Dell’  Ektrecfmt. 
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Light,  happened  one  night  to  perceive  ene  of  them,  and  got 
f0  near  that  he  could  have  a  very  advantageous  view 
of  it.  This  is  by  no  means  eafy  to  be  obtained  ;  for, 
among  other  Singularities  of  the  ignis  fatuus,,  it  is 
obferved  to  avoid  the  approach  of  any  perfon,  and 
fly  from  place  to  place  as  if  it  was  animated.  That 
Which  Dr  Derham  obferved  was  in  fome  boggy  ground 
betwixt  two  rocky  hills ;  and  the  night  was  dark  and 
calm  ;  by  which  means,  probably,  he  Was  enabled  to 
advance  within  two  or  three  yards  of  it.  It  appeared 
like  a  complete  body  of  light  without  any  divifion,  fo 
that  he  was  fure'it  could  not  be  occafioned  by  infe&s 
as  fome  have  fuppofed  ;  the  feparate  lights  of  which 
he  cOuld  not  have  faded  to  dillinguilh,  had  it  been 
occafioned  by  them.  The  light  kept  dancing  about 
a  dead  thiftle,  till  a  very  flight  motion  of  the  air,  oc¬ 
cafioned,  as  he  fuppofed,  by  his  near  approach  to  it, 
made'  it  jump  to  another  place ;  after  which  it  kept 
flying  before  him  as  he  advanced.  M.  Beccari  en¬ 
deavoured  to  procure  all  the  intelligence  he  could 
concerning  this  phenomenon,  by  inquiring  of  all  his 
acquaintance  who  might  have  had  an  opportunity  of 
observing  it.  Thus  he  obtained  information  that 
two  of  thefe  light3  appeared  in  the  plains  about 
Bologna,  the  one  to  the  north,  and  the  other  to  the 
fouth,  of  that  city,  and  were  to  be  feen  aim  oil  every 
dark  night,  efpecially  that  to  the  eaftward,  giving  a 
light  equal  to  an  ordinary  faggot.  The  latter  ap¬ 
peared  to  a  gentleman  of  his  acquaintance  as  he  was 
travelling ;  moved  conftantly  before  him  for  about  a 
mile;  and  gave  a  better  light  than  a  torch  which  was 
carried  before  him.  Both  thefe  appearances  gave  a 
very  llrong  light,  and  were  conftantly  in  motion,  though 
this  was  various  and  uncertain.  Sometimes  they 
would  rife,  fometimes  fink  ;  but  commonly  they  would 
hover  about  fix  feet  from  the  ground;  they  would 
alfo  frequently  difappear  on  a  hidden,  and  appear  again 
in  fome  other  place.  They  differed  alfo  in  fize  and 
figure,  fometimes  fpreading  pretty  wide,  and  then  con¬ 
tracting  themfdves;  fometimes  breaking  into  two,  and 
then  joining  again.  Sometimes  they  would  appear 
like  waves,  at  others  they  would  feem  to  drop  fparks 
of  fire  :  they  were  but  little  affe&ed  by  the  wind;  and 
in  wet  and  rainy  weather  were  frequently  obferved 
to  call  a  ftronger  light  than  in  dry  weather :  they 
were  alfo  obferved  more  frequently  when  fnow  lay 
upon  the  ground,  than  in  the  hotteft  fummer ;  but 
he  was  affured  that  there  was  not  a  dark  night 
throughout  the  whole  year  in  which  they  Were  not 
to  be  feen.  The  ground  to  the  eaftward  of  Bologna, 
where  the  largeft  of  thefe  appearances  was  obferved, 
is'  a  hard  chalky  foil  mixed  with  clay,  which  will  re¬ 
tain  the  moifture  for  a  long  time,  but  breaks  and 
cracks  in  hot  weather.  On  the  mountains,  where  the 
foil  is  of  a  loofer  texture,  and  lefs  capable  of  retaining 
moifture,  the  tgnes  fatu't  were  lefs. 

From  the  beft  information  which  M.  Beccari  was 
able  to  procure,  he  found  that  thefe  lights  were  very 
frequent  about  rivers  and  brooks.  He  concludes 
his  narrative  with  the  following  Angular  account. 
“  An  intelligent  gentleman  travelling  in  the  evening, 
between  eight  and  nine,  in  a  mountainous  road  about  ten 
miles  fouth  of  Bologna,  perceived  a  light  which  fhone 
very  ftrangely  upon  fome  ftones  which  lay  on  the  banks 
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of  the  river  Rioverde.  It  feemed  to  be  about  two  Light, 
feet  above  the  ftones,  and  not  far  from  the  w  ater.  In  »  1  ‘ 
fize  and  figure  it  had  the  appearance  of  a  parallelopiped, 
fomewhat  more  than  a  foot  in  length,  and  half  a  foot 
high,  the  lbngeft  fide  being  parallel  to  the  horizon. 

Its  light  was  foJ-ftrong,  that  he  could  plainly  difcern 
by  it  part  of  a  neighbouring  hedge  and  the  water  of 
the  river  ;  only  in  the  eaft  corner  of  it  the  light- was 
rather  faint,  and  the  fquare  figure  lefs  perfect,  as  if  it 
w’as  cut  off  or  darkened  by  the  fegment  of  a  circle. 

On  examining  it  a  little  nearer,  he  was  furprifed  to 
find  that  it  changed  gradually  from  a  bright  red,  firft 
to  a  yellowilh,  and  then  to  a  pale  colour,  in  proportion 
as  he  drew  nearer ;  and  when  he  came  to  the  place 
itfelf,  it  quite  vauifhed.  Upon  this  he  ftepped 
back,  and  not  only  faw  it  again,  but  found  that  the 
farther  he  went  from  it,  the  ftronger  and  brighter  it 
grew.  When  he  examined  the  place  of  this  luminous, 
appearance,  he  could  perceive  no  fmell  nor  any  other 
mark  of  fire.”  This  account  was  confirmed  by  another- 
gentleman,  who  informed  M.  Beccari,  that  he  had  feen 
the  fame  light  five  or  fix  different  times  in  fpring  and  in 
autumn  ;  and  that  it  always  appeare&of  the  fame  fliape,  h 

and  in  the  very  fame  place.  One  night  in  particular,, 
he  obferved  it  come  out  of  a.  neighbouring  field  to 
fettle  in  the  ufual  place. 

A  very  remarkable  account  of  an  ignis  fatuus  i9 
given  by  Dr  Shaw  in  his  Travels  to  the  Holy  Land. 

It  appeared  in  the  valleys  of  mount  Ephraim,  and  at¬ 
tended  him  and  his  company  for  more  than  an  hour. 
Sometimes  it  would  appear  globular,  or  in  the  fliape  of 
the  flame  of  a  candle  ;  at  others  it  would  fpread  to  fuch  a 
degree  as  to  involve  the  whole  company  in  a  pale  inof- 
fenfive  light,  then  contrail  itfelf,  and  fuddenly  difap¬ 
pear  ;  but  in  lefs  than  a  minute  would  appear  again  ; 
fometimes  running  fwiftly  along,  it  wouVl  expand  itfelf 
at  certain  intervals  over  more  than  two  or  three  acres  of 
the  adjacent  mountains.  The  atmofphere  from  the 
beginning  of  the  evening  had  been  remarkably  thick 
and  hazy  ;  and  the  dew,  as  they  felt  it  on  the  bridles 
of  their  horfes,  was  very  clammy  and  unctuous. 

Lights  refembling  the  ignis  fatuus  are  fometimes 
obferved  at  fea,  flopping  about  the  mails  and  rigging 
of  (hips;  and  Dr  Shaw  informs  us,  that  he  has  feen 
thefe  in  fuch  weather  as  that  juft  mentioned  when  he 
faw  the  ignis  fatuus  in  paleftine.  Similar  appearances 
have  been  obferved  in  various  other  fituations  ;  and  we 
are  told  of  one  which  appeared  about  the  bed  of  a- 
woman  in  Milan,  furrounding  it  as  well  as  her  body 
entirely.  This  fight  fled  from  the  hand  which  ap¬ 
proached  it ;  but  was  at  length  entirely  difperfed  by  the 
motion  of  the  air.  Of  the  fame  kind  alfo,  molt  pro¬ 
bably,  are  thofe  fmall  luminous  appearances  which  fome¬ 
times  appear  in  houfes  or  near  them,  called  in  Scot¬ 
land  Elf-candles ,  and  which  are  fuppofed  to  portend 
the  death  of  fome  perfon  about  the  houfe.  In  general 
thefe  lights  are  harmlefs,  though  not  always  ;  for  we 
have  accounts  of  fome  luminous  vapours  which  vfould 
encompafs  Hacks  of  hay  and  corn,  and  fet  them  on 
fire  ;  fo  that  they  became  objefts  of  great  terror  and 
concern  to  the  country  people.  Of  thefe  it  was 
obferved,  that  they  would  avoid  a  drawn  fword,  or 
(harp-pointed  iron  inftrument,  and  that  they  would 
be  driven  away  by  a  great  noife  ;  both  which  methods 

were 


L  I  G  [  51  1  L  I  G 


Light  were  made  ufe  of  to  diffipate  them  ;  and  it  was  like- 
-  »  ■"  wife  obferved,  that  they  came  from  fome  diftance,  as  it 
were  on  purpofe  to  do  mifchief. 

Several  pliilofophers  have  endeavoured  to  account 
for  thefe  appearances,  but  hitherto  with  no  great 
fuccefs ;  nor  indeed  does  there  feem  to  be  fufficient 
data  for  folving  all  their  phenomena.  Willoughby, 
Ray,  and  others,  have  imagined  that  the  light  was 
occafioned  by  a  number  of  fhining  infefts;  but  this 
opinion  was  never  fupported  in  fuch  a  manner  as 
to  gain  much  ground.  The  ignis  fatuus  feen  by 
Dr  Derham  above  mentioned,  as  well  as  all  the  other 
inftances  we  have  related,  feem  to  demonftrate  the 
contrary.  Sir  Ifaac  Newton  calls  it  a  vapour  Alin¬ 
ing  without  heat ;  and  fuppofes  that  there  is  the  fame 
difference  between  the  vapour  of  ignis  fatuus  and 
flame,  that  there  is  between  the  Alining  of  rotten 
wood  and  burning  coals.  But  though  this  feems  gene¬ 
rally  to  be  the  cafe,  there  are  ftill  fome  exceptions, 
as  has  been  inftanced  in  the  vapours  which  fet  fire  to 
the  Hacks  of  corn.  Dr  Prkftley  fuppofes  that  the  light 
is  of  the  fame  nature  with  that  produced  by  putref-< 
cent  fubftances ;  and  others  are  of  opinion,  that  the 
eleftrical  fluid  is  principally  concerned ;  but  none 
have  attempted  to  give  any  particular  folution  of  the 
phenomena. 

From  the  frequent  appearance  of  the  ignis  fatuus 
in  marfftes,  moift  ground,  burying  places,  and  dung¬ 
hills,  we  are  naturally  led  to  conclude,  that  putrefaction 
is  concerned  in  the  production  of  it.  This  procefs, 
we  know,  is  attended  with  the  emiffion  of  an  aqueous 
fleam,  together  with  a  quantity  of  fixed,  inflam¬ 
mable,  phlogifficated,  and  alkaline  airs,  all  blended  to¬ 
gether  in  one  common  vapour.  It  is  likewife  attend¬ 
ed  with  fome  degree  of  heat ;  and  we  know  that  there 
are  fome  vapours,  that  of  fulphur  particularly,  which 
become  luminous,  with  a  degree  of  heat  much  lefs  than 
that  fufficient  to  fet  fire  to  combuftible  bodies.  There 
la  no  inconfiftency,  therefore,  in  fuppofing  that  the 
putrid  vapour  may  be  capable  of  Alining  with  a  ftill 
fmaller  degree  of  heat  than  that  of  fulphur,  and  confe- 
quently  become  luminous  by  that  which  putrefaction 
alone  affords.  This  would  account  for  the  ignis 
fatuus ,  were  it  only  a  fteady  luminous  vapour  arifing 
from  places  where  putrid  matters  are  contained;  but 
its  extreme  mobility,  and  flying  from  one  place  to  an¬ 
other  on  the  approach  of  any  perfon,  cannot  be  account¬ 
ed  for  on  tl  id  principle.  If  one  quantity  of  the  putrid 
vapour  become',  luminous  by  means  of  heat,  all  the 
reft  ought  to  do  fo  likewife  :  fo  that  though  we  may 
allow'  heat  and  putrefaCtion  to  be  concerned,  yet  of 
neceffity  we  mult  have  recourfe  to  fome  other  agent, 
which  cannot  be  any  other  than  eleCtricity.  Without 
this  it  is  impqiiible  to  conceive  how  any  body  of  move- 
able  vapour  ftipuld  not  be  carried  away  by  the  wind;  but, 
fo  far  is  this  from  being  the  cafe,  that  the  igmsfatui 
defcribed  by  M.  Beccari  were  but  little  affefted  by 
the  wind.  It  is  befides  proved  by  undoubted  experi¬ 
ment,  that  eleftricity  always  is  attended  with  fome 
degree  of  heat ;  and  this,  however  fmaU,  may  be 
fufficient  to  give  a  luminous  property  to  any  vapour 
on  which  it  aCts  ftrongly  ;  not  to  mention,  that  the 
eleftric  fluid  itfelf  is  no  other  than  that  of  light,  and 
may  therefore  by  its  aCtion  eafily  produce  a  luminous 
appearance  independent  of  any  vapour. 


We  have  a  ftrong  proof  that  eleCtricity  is  con*  Light, 
cerned,  or  indeed  the  principal  agent,  in  producing  "  » 

the  ignis  fatuus  from  an  experiment  related  by  Dr 
Prieftley  of  a  flame  of  this  kind  being  artificially  pro¬ 
duced.  A  gentleman,  who  had  been  making  many 
eleCtrical  experiments  for  a  whole  afternoon  in  a  fmall 
room,  on  going  out  of  it,  obferved  a  flame  following 
him  at  lome  little  diftance.  This,  we  have  no  reafon 
to  doubt,  was  a  true  ignis  fatuus ,  and  the  circumftances 
neceffary  to  produce  it  were  then  prefent,  viz.  an 
atmofphere  impregnated  with  animal  vapour,  Snd 
likewife  ftrongly  eleCtrified.  Both  thefe  circumftances 
undoubtedly  muft  have  taken  place  in  the  prefent  cafe  ; 
for  the  quantity  of  perfpiration  emitted  by  a  human 
body  is  by  no  means  inconfiderable  ;  and  it  as  well  as 
the  eleftricity  would  be  collected  by  reafon  of  the 
fmallnefs  of  the  room.  In  this  cafe,  however,  there 
feems  to  have  been  a  confiderable  difference  between 
the  artificial  ignis  fatuus  and  thofe  commonly  met  with ; 
for  this  flame  followed  the  gentleman  as  he  went 
out  of  the  room  ;  but  the  natural  ones  commonly  fly 
from  thofe  who  approach  them.  This  may  be  ac¬ 
counted  for,  from  a  difference  between  the  eleCtricity 
of  the  atmofphere  in  the  one  room  and  the  other ;  in 
which  cafetlie  flame  would  naturally  be  attracted  towards 
that  place  where  the  eleCtricity  was  either  different  in 
quality  or  in  quantity  ;  but  in  the  natural  way,  where 
all  bodies  may  be  fuppofed  equally  eleCtrified  for  a 
great  way  round,  a  repulfion  will  as  naturally  take 
place.  Still,  however,  this  does  not  feem  to  be  always 
the  cafe.  In  thofe  inftances  where  travellers  have  been 
attended  by  an  ignis  fatuus ,  we  cannot  fuppofe  it 
to  have  been  influenced  by  any  other  power  than  what 
we  call  attraction,  and  which  eleCtricity  is  very  ca¬ 
pable  of  producing.  Its  keeping  at  fome  diftance  is 
likewife  eafily  accounted  for ;  as  we  know  that  bodies 
poffeffed  of  different  quantities  of  eleCtricity  may  be 
made  to  attraCt  one  another  for  a  certain  fpace,  and 
then  repel  without  having  ever  come  into  contaft. 

On  this  principle  we  may  account  for  the  light  which 
furrounded  the  woman  at  Milan,  but  fled  from  the 
hand  of  any  other  perfon.  On  the  fame  principle  may 
we  account  for  thefe  mifehievous  vapours  which  fet 
fire  to  the  hay  and  corn  Hacks,  but  were  driven  away 
by  prefenting  to  them  a  pointed  iro'u  inftrument,  or 
by  making  a  noife.  Both  thefe  are  known  to  have  a 
great  effeCt  upon  the  eleCtric  matter ;  and  by  means  of . 
either,  even  lightning  may,  occafionally  be  made  to  fall 
upon  or  to  avoid  particular  places,  according  to  the 
circumftances  by  which  the  general  mafs  happens  to  be 
affeCted  at  that  time. 

On  the  whole,  therefore,  it  feems  moft  probable,  that 
the  ignis  fatuus  is  a  collection  of  vapour  of  the  pu- 
trefeent  kind,  very  much  affeCted  by  eleCtricity ;  ac¬ 
cording  to  the  degree  of  which,  it  will  either  give  a 
weak  or  ftrong  light,  or  even  fet  fire  to .  certain  fub¬ 
ftances  difpofed  to  receive  its  operation.  This  opinion 
feems  greatly  to  be  confirmed  from  fome  luminous 
appearances-  obferved  in  privies,  where  the  putrid 
vapours  have  even  collected  tbemfelves  into  balls,  and 
exploded  violently  on  the  approach  of  a  candle.  This 
laft  effeCt,  however,  we  cannot  fo  well  aferibe  to  the 
eleftricity,  as  to  the  accenfion  of  the  inflammable 
air  which  frequently  abounds  in  fuch  places. 

In  the  appendix  to  Dr  Prieftley’s  third  volume  ef 
G  2  experiments 
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experiments  and  observations  on  air,  Mr  Warltire  gives 
'  an  account  of  fome  very  remarkable  ignes  fatui ,  which 
he  obferved  on  the  road  to  Bromfgrove,  about  five 
miles  from  Birmingham.  The  time  of  obfervat/on  was 
the  1 2th  of  December  1776,  before  day-light.  A 
great  many  of  thefe  lights  were  playing  in  an  adjacent 
field,  in  different  directions  ;  from  fome  of  whijch  there 
fuddenly  fprung  up  bright  branches  of  light,  fome- 
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A  light  in  fome  refpefts  Similar  to  thofe  above  men-  Light, 
tioned  has  been  found  to  proceed  from  that  celebrated 
chemical  production  called  phofphorus,  which  always 
tends  to  decompofe  itfelf,  So  as  to  take  fire  by  theaccefs  phofphorie  • 
of  air  only.  Phofphorus,  therefore,  when  it  emits  light, 
light,  is  properly  a  body  ignited ;  though  when,  a  very 
fmall  quantity  of  it  is  ufed,  as  what  is  left  after,  draw¬ 
ing  it  over  paper,  or  what  may  be  diffolved  in  effential 


thing  refembling  the  explofion  of  a  rocket  th^t  con-  oil,  the  heat  is  not  fenfible.  But  perhaps  the  matter 
tained  many  brilliant  ftars,  if  the  difchaige  w\s  up-  which  emits  the  light  in  what  we  call  putrefcent  fub - 


wards,  inflead  of  the  ufual  direction,  and  the  hedge  Jlances  may  be  Similar  to  it,  though  it  be  generated  by 
and  trees  on  each  fide  of  the  hedge  were  illuminated,  a  different  procefs,  and  burn  with  a  lefs  degree  of  heat. 
This  appearance  continued  but  a  few  Seconds,  and  Putrefcence  does  not  feem  to  be  neceffary  to  the  light 
then  the  jack-a-lanterns  played  as  before.  Mr  Warl-  of  glow-worms,  or  of  the  pholades;  and  yet  their  light 
tire  was  not  near  enough  to  obferve  if  the  apparent  is  Sufficiently  Similar  to  that  of  (hining  wood  or  flefh. 
explofions  were  attended  with  any  report.  Eleftric  light  is  unqueflionably  fimilar  to  that  of  phof- 

Cronftedt  gives  it  as  his  opinion,  that  ignis  fatuus ,  phorus,  though  the  Source  of  it  is  apparently  very  dif- 
as  well  as  the  meteors  called  falling  Jlars,  are  owing  to  ferenU 

colleftions  of  inflammable  air  raifed  to  a  great  height  Kunckel  formed  his  phofphorus  into  a  kind  of  pills 
in  the  atmofphere.  But,  with  regard  to  the  latter,  about  the  fize  of  peas,  which  being  moiflened  a  little, 
the  vafl  height  at  which  they  move  evidently  fhows  and  Scraped  in  the  dark,  yielded  a  very  confiderable 
that  they  cannot  be  the  effeft  of  any  gravitating  vapour  m  light,  but  not  without  fmoke.  The  light  was  much 
whatever;  for  the  lighteft  inflammable  air  is  one-twelfth  more  pleafingwhen  eight  or  ten  of  thefe  pills  were  put 


t>{  that  of  the  common  atmofphere  :  and  we  have  no 
reafon  to  believe,  that  at  the  diftance  of  40  or  50  miles 
from  the  earth,  the  latter  has  near  X'T  of  its  weight  at 
the  furface.  From  the  account  given  by  Mr  Warltire, we 
Should  be  apt  to  conclude,  that  there  is  a  ftrong  affinity 
betwixt  the  ignes  fatui  and  fire-balls,  infomuch  that  the 
one  might  be  very  eafily  converted  into  the  other. 
From  this  then  we  mull  aferibe  an  eleCtrical  origin  to 
the  one  as  well  as  the  other.  Eleftricity,  we  know, 
can  affume  hoth  thefe  appearances,  as  is  evident  in  the 
cafe  of  points  ;  or  even  when  the  atmofphere  is  vio¬ 
lently  eleCkrified,  as  aronnd  the  firing  of  an  eleftrical 
kite,  which  always  will  appear  to  be  Surrounded  with  a 
blue  flame  in  the  night,  if  the  eleftricity  be  very  ftrong. 

On  the  whole,  it  appears,  that  eleftricity  afting  up¬ 
on  a  fmall  quantity  of  atmofpherical  air,  with  a  certain 
degree  of  vigour,  will  produce  an  appearance  refem¬ 
bling  an  ignis  fatuus  ;  with  a  fuperior  force  it  will  pro¬ 
duce  a  fire-ball ;  and  a  fudden  increafe  of  eleftrical 
power  might  produce  thofe  fparks  and  apparent  ex¬ 
plofions  obferved  by  Mr  Warltire.  The  only  diffi¬ 
culty  therefore  is,  Why  does  eleftricity  exert  its 
power  upon  one  portion  of  the  atmofphere  rather  than 
another,  feeing  it  has  an  opportunity  of  diffufing  it¬ 
felf  equally  through  the  whole  ?  To  this  it  Seems  im- 
poflible  to  give  any  other  reafon  than  that  we  fee  the 
faft  is  fo  ;  and  that  in  all  cafes  where  there  is  a  quan¬ 
tity  of  eleftrified  air  or  vapour,  there  will  be  an  accu¬ 
mulation  in  one  part  rather  than  another.  Thus,  in 
the  experiment  already  related,  where  the  gentle¬ 
man  perceived  a  blue  flame  following  him,  the  whole 
air  of  the  room  was  eleftrified,  but  the  greateft  power 
of  the  fluid  was  exerted  on  that  which  gave  the  lumi¬ 
nous  appearance. 

With  regard  to  the  ufes  of  the  ignes  fatui  in  the 
fyftem  of  nature,  we  can  only  fay,  that  they  feem  to 
be  accidental  appearances  refulting  from  the  motion  of 
the  eleftric  fluid,  and  are,  no  doubt,  like  other  meteors, 
fubfervient  to  the  prefervation  of  its  equilibrium,  and 
thus  are  ufeful  in  preventing  thofe  dreadful  commo¬ 
tions  which  enfue  when  a  proper  ipedium  for  fo  doing 

i  deficient. 


into  a  glafs  of  water ;  for  being  lhaken  in  the  dark, 
the  whole  glafs  Seemed  to  be  filled  with  light.  Kunc¬ 
kel  alfo  reduced  his  phofphorus  into  the  form  of  lar¬ 
ger  ftones  ;  which  being  warmed  by  a  perfon’s  hand, 
and  rubbed  upon  paper,  would  deferibe  letters  that 
were  very  legible  in  the  dark. 

The  greateft  variety  of  experiments  with  the  light 
of  phofphorus  was  made  by  Dr  Slare  ;  who  lays,  that 
the  liquid  phofphorus  (which  is  nothing  more  than  the 
Solid  phoSphorus  diffolyed  in  any  of  the  effential  oils) 
would  not  hurt  even  a  lady’s  hand  ;  or  that,  when  the 
hands  or  face  were  wafhed  with  it,  it  would  not  only 
make  them  vifibk  to  other  perfona  in  the  dark,  but 
that  the  light  was  fo  confiderable  as  to  make  other 
neighbouring  objefts  vifible. 

When  the  folid  phofphorus  is  quite  immerfed  in  wa¬ 
ter,  he  obferves  that  it  ceafes  to  fhine  ;  but  that  if  any 
part  of  it  chance  to  emerge,  or  get  into  the  air,  it  will 
fhine  though  the  glafs  be  hermetically  Sealed.  In  a 
large  glaSs  he  kept  it  without  water  for  Several  days ; 
and  yet  it  continued  finning,  with  very  little  diminu¬ 
tion  of  its  light  or  weight.  If  the  letters  that  were 
written  with  this  phofphorua  were  warmed  by  the  fire, 
they  prefently  became  dark  lines,  which  continued  up¬ 
on  the  paper,  like  ink.  To  try  how  m^ch  light  was 
given  by  a  fmall  quantity  of  this  phofphorus,  he  obfer¬ 
ved  that  it  continued  to  flame  in  the  open  air  for  Seven, 
or  eight  days  j  the  light  heing  vifible  whenever  he  fhut 
his  window. 

As  air  was  generally  thought  to  contain  the  pabu¬ 
lum  of  flame,  Dr  Slare  was  determined  to  try  this  with 
refpeft  to  phofphorus ;  and  for  this  purpofe  he  placed, 
a  large  piece  pf  it  in  a  receiver  ;  hut  upon  exhaufting  it, 
he  perceived  that  it  became  more  luminous,  and  that, 
upon  admitting  the  air,  it  returned  to  its  former  ftate. 
This  property  of  the  light  of  phofphorus,  which  is 
the  very  reverfe  of  that  of  fhining  wood  and  fifties,  was 
alfo  afeertained  by  Several  very  accurate  experiments 
of  Mr  Haukfbee’s. 

Endeavouring  to  blow  the  phofphorus  into  a  flame 
with  a  pair  of  bellows,  Dr  Slare  found  that  it  was  pre¬ 
sently  blown  out,  and  that;  it  was  a  confiderable  time 
before 
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Jtight.  before  the  light  revived  again.  All  liquors  would  ex- 

“*"v -  linguifh  this  light  when  the  phofphorus  was  put  into 

them  ;  nor  would  it  fhine  or  burn,  though  it  was  even 
boiled  in  the  moft  inflammable  liquors,  as  oil  of  olives, 
fpirit  of  turpentine,  or  even  fpirit  of  wine. 

In  order  to  keep  his  phofphorus  from  confuming, 
he  ufed  to  put  it  in  a  glafs  of  water  ;  and  fometimes  he 
has  feen  it,  when  thus  immerfed  in  water,  make  fuch 
bright  and  vigorous  corufcations  in  the  air,  as,  he  fays, 
would  furprife  and  frighten  thofe  who  are  not  ufed  to 
thq  phenomenon.  This  fiery  meteor,  he  fays,  is  con¬ 
tracted  in  its  paflage  through  the  water,  but  expands 
as  foon  as  it  gets  above  it.  If  any  perfon  would  make 
this  experiment  to  advantage,  he  informs  them  that  the 
_  glafs  mull  be  deep  and  cylindrical,  and  not  above  three 
quarters  filled  with  water.  This  effeft  he  perceived  in 
warm  weather  only,  and  never  in  cold. 

The  phofphorus  of  which  we  .have  been  treating  is 
prepared  from  urine  t  but  in  fome  cafes  the  fweat,  which 
is  fimilar  to' urine,  has  been  obferved  to  be  phofphora- 
ceous,  without  any  preparation.  This  once  happened 
to  a  perfon  who  ufed  to  eat  great  quantities  of  fait,  and 
who  was  a  little  fifejeft  to  the  gout,  after  fweating 
with  violent  exercife.  Stripping  himfelf  in  the  dark, 
his  fhirt  feemed  to  be  all  on  fire,  which  furprifed  him 
very  much.  Upon  examination,  red  fpots  were  found 
upon  his  fhirt  ;  and  the  phyfieian  who  was  prefent  per¬ 
ceived  an  urinous  fmell,  though  it  had  nothing  in  it  of 
volatile  alkali,  but  of  the  muriatic  acid  ;  the  fame,  he 
fays,  that  iffues  from  cabbage  much  falted,  and  ftrong- 
ly  fermented. 

The  eafieft  method  of  accounting  for  all  thefe  kinds 
ii  nesas-  %hts,  perhaps,  is  from  eleftricity.  If  light  confifts 
counted  for  a  certain  vibration  of  the  eleftric  fluid  +,  then  it  fol- 
from  elce-  lows,  that  in  whatever  fubftances  fuch  a  vibration  take6 
place,  there  light  muft  appear,  whether  in  putrefeent 
ec‘  animal  fubftances,  fea-water,  phofphorus,  or  any  thing 
’ "  "  elfe.  We  know  that  the  eleftric  matter  pervades  all 
terreftrial  fubftances,  and  is  very  liable  to  be  fet  in  mo¬ 
tion  from  caufes  of  which  we  are  ignorant.  The  ac¬ 
tion  of  the  air  by  which  putrefaction  is  produced  may 
be  one  of  thefe  caufes  ;  and  it  can  by  no  means  appear 
furprifing  that  the  eleftric  matter  fhould  aft  in  the  bo¬ 
dies*  of  living  animals  in  fuch  a  manner  as  to  produce  a 
permanent*  light,  when  we  certainly  know  it  afts  in 
fome  of  them  fo  powerfully  as  to  produce  a  fhock  fimi¬ 
lar  to  that  of  a  charged  vial. - -  On  this  fubjeft  we 

fhaU  only  obferve  farther,  that  when  this  vibration  be¬ 
comes  fo  powerful  as  to  penetrate  the  folid  fubftance  of 
the  body  itfelf,  the  luminous  body  then  becomes  tranf- 
parent,  as  in  the  milk  mentioned  in  the  former  part  of 
this  article  ;  but,  when  it  is  only  fuperficial,  the  body, 
though  it  emits  light,  is  itfelf  opaque. 

Light  from  Diamonds.  Among  luminous  bodies  the 
diamond  is  to  be  reckoned ;  as  fome  diamonds  are  known 
to  fhine  in  the  dark.  But  on  account  of  the  feeblenefs 
of  their  fplendor,  it  is  neceffary  for  the  perfon  who  is 
to  obferve  them,  previoufly  to  flay  in  the  dark  at  lead 
a  quarter  of  an  hour ;  that  the  pupil  of  the  eye  may 
be  dilated  and  enlarged,  and  fo  rendered  capable  of 
receiving  a  larger  quantity  of  the  rays  of  light.  M.  du 
Fay  has  alfo  obferved,  that  the  eyes  ought  to  be  fhut 
for  this  time,  or  at  leaft  one  of  them  ;  and  that,  in  that 
cafe,  the  light  of  the  diamond  is  afterwards  only  feen  by 
that  eye  which  has  been  fliut.  Before  the  diamond  is 
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brought  into  the  dark  room,  it  muft  be  expofed  to  the 
fun-lhine,  or  at  leaft  to  the  open  day-light,  to  imbibe 
a  fufficient  quantity  of  rays;  and  this  is  done  in  one 
minute,  or  even  lefs  ;  eight  or  ten  feconds  having 
been  found  to  furnilh  as  much  light  as  a  done  is  ca¬ 
pable  of  receiving ;  and  when  brought  into  the  dark, 
its  light  continues  about  twelve  or  thirteen  minutes, 
weakening  all  the  while  by  infenfible  degrees.  It  is 
very  remarkable,  that  in  bodies  fo  extremely  fimilar  to 
each  other  as  diamonds  are,  fome  Ihould  have  this  pro* 
petty  of  imbibing  the  fun’s  rays,  and  fhining  in  the 
dark,  and  that  others  fhould  not  ;  yet  fo  it  is  found 
to  be  by  experiment,  and  the  moft  nearly  refembling 
ftones  fhall  be  found  one  to  have  this  property,  and 
another  to  be  deftitute  of  it ;  while  many  of  the  moft 
diffimilar  have  the  property  in  common.  There  feems 
to  be  no  rule,  nor  even  the  leaft  traces  of  any  imper- 
feft  rule  of  judging,  which  diamonds  have,  and  which 
have  not  this  property ;  their  natural  brigktnefs,  their 
purity,  their  fize,  or  their  fhape,  contribute  nothing  to 
it ;  and  all  that  has  been  yet  difeovered  of  the  leaft  re¬ 
gularity  among  them,  is,  that  all  the  yellow  diamonds 
have  this  property.  This  may  probably  arife  from 
their  having  more  fulphur  in  their  compofition,  and 
therefore  illuminating  more  readily,  or  emitting  a  more 
vifible  flame. 

The  burning  of  diamonds  is  a  term  ufed  among  the 
jewellers,  for  putting  them  into  a  fierce  fire,  as  they 
frequently  do,  when  they  are  fouled  with  brown,  cr 
yellow,  or  the  like  ;  this  always  divefts  them  of  their 
colour,  without  doing  them  the  leaft  fenfible  injury. 
M.  du  Fay,  having  been  informed  of  this  common  prac¬ 
tice,  formed  a  conjefture,  that  the  difference  of  dia¬ 
monds  in  their  fhining,  or  not  fhining  in  the  dark,  was 
owing  to  it ;  and  that  either  all  thofe  which  had  been 
burnt,  or  all  thofe  which  had  not,  were  thofe  which 
alone  fhone  in  the  dark.  But  this  was  found  an  erro¬ 
neous  conjefture  for  two  diamonds,  one  lucid  in  the 
dark,  the  other  not,  were  both  burnt,  and  afterwards 
both  were  found  to  retain  the  fame  properties  they 
had  before.  It  is  not  only  the  open  funfhine,  or  open 
day-light,  which  gives  to  thefe  diamonds  the  power  of 
fhining  in  the  dark  ;  they  receive  it  in  the  fame  manner, 
even  if  laid  under  a  glafs,  or  plunged  in  water  or  in 
milk. 

M.  du  Fay  tried  whether  it  was  poffible  to  make  the 
diamond  retain,  for  any  longer  time,  the  light  it  natu¬ 
rally  parts  with  fo  foon ;  and  found,  that  if  the  dia¬ 
mond,  after  being  expofed  to  the  light,  be  covered 
with  black  wax,  it  will  fhine  in  the  dark,  as  well  fix 
hours  afterwards  as  at  the  time  it  was  firft  impreg¬ 
nated  with  the  light. 

The  imbibing  light,  in  this  manner,  being  fo  nice 
a  property  as  not  to  be  found  in  feveral  diamonds,  it 
was  not  to  be  fuppofed  that  it  would  be  found  in  any 
other  ftones :  accordingly,  on  trial,  the  ruby,  the  fap- 
phire,  and  the  topaz,  were  found  wholly  deftitute  of 
it ;  and  among  a  large  number  of  rough  emeralds,  one 
only  was  found  to  poffeft  it.  Such  is  the  ft  range  un¬ 
certainty  of  thefe  accidents. 

All  the  other  lefs  precious  ftones  were  tried,  and 
found  not  to  poflefs  this  property  of  imbibing  light 
from  the  day-light  or  fun-fhine,  but  they  all  became 
luminous  by  the  different  means  of  heating  or  friftion  ; 
with  this  difference,  that  fome  acquired  it  by  one.  °f 
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fh'efe  methods,  and  others  by  the  other each  being 
unaffected  by  that  which  gave  the  property  to  the 
other.  The  diamond  becomes  luminous  by  all  thefe 
ways. 

Beccarius  alfo  difcovered,  that  diamonds  have  the 
property  of  the  Bolognian  phofphorus,  about  the  fame 
time  that  it  occurred  to  M.  du  Fay.  Com.  Bornn. 
vol.  ii.  p.  276.  M.  du  Fay  likewife  obferved,  that  the 
common  topaz,  when  calcined,  had  all  the  properties  of 
this  phofphorus  ;  and  purfuing  the  difcovery,  he  found 
the  fame  property,  in  a  great  degree,  in  the  belemni- 
tes,  gypfum,  lime-ftone,  and  marble  :  though  he  was 
obliged  to  diffolve  fome  very  hard  fubftances  of  this 
kind  in  acids,  before  calcination  could  produce  this 
change  in  them  ;  and  with  fome  fubftances  he  could 
not  fucceed  even  thus ;  efpecially  with  flint-ftones,  ri- 
ver-fand,  jafpecs,  agates,  and  rock-cryftal. 

Light  from  Plants.  In  Sweden  a  very  curious  phe¬ 
nomenon  has  been  obferved  on  certain  flowers  by  M. 
Haggern,  lecturer  in  natural  liiftory.  One  evening 
he  perceived  a  faint  flaffi  of  light  repeatedly  dart  from 
a  marigold.  Surprifed  at  fuch  an  uncommon  appear¬ 
ance,  he  refolved  to  examine  it  with  attention  ;  and, 
to  be  aflured  it  was  no  deception  of  the  eye,  he  placed 
a  man  near  him,  with  orders  to  make  a  fignal  at  the 
moment  when  he  obferved  the  light.  They  both  faw 
it  conftantly  at  the  fame  moment. 

The  light  was  moft  brilliant  on  marigolds  of  an 
orange  or  flame  colour  j  but  fcarcely  vifible  on  pale 
ones. 

The  flaffi  was  frequently  feen  on  the  fame  flower  two 
or  three  times  in  quick  fucceflion  ;  but  more  common¬ 
ly  at  intervals  of  feveral  minutes :  and  when  feveral 
flowers  in  the  fame  place  emitted  their  light  together, 
it  could  be  obferved  at  a  conftderable  diftance. 

This  phenomenon-was  remarked  in  the  months  of 
July  and  Auguft  at  fun-fet,  and  for  half  an  hour,  when 
the  atmofphere  was  clear;  but  after  a  .rainy  day,  or 
when  the  air  was  loaded  with  vapours,  nothing  of  it 
was  feen. 

The  following  flowers  emitted  flaflies,  more  or  lefs 
vivid,  in  this  order: 

1 .  The  marigold,  galendula  officinalis. 

2.  Monk’s-hood,  tropelum  majvs. 

3.  The  orange-lily,  lilium  bulbiferum. 

4.  The  Indian  pink,  tagetes  patula  &  ere8a. 

To  difcover  whether  fome  little  infedls  or  phofpho- 
ric  worms  might  not  be  the  caufe  of  it,  the  flowers 
were  carefully  examined,  even  with  a  microfcope,  with¬ 
out  any  fuch  being  found. 

From  the  rapidity  of  the  flaffi,  and  other  circumftan- 
ces,  it  may  be  conjectured  that  there  is  fomething  of 
eleftricity  in  this  phenomenon.  It  is  well  known,  that 
when  the  piftil  of  a  flower  is  impregnated,  the  pollen 
burfts  away  by  its  elafticity,  with  which  electricity  may 
be  combined.  But  M.  Haggern,  after  having  obferved 
the  flaffi  from  the  orange  lily,  the  antherse  of  which  are 
a  conftderable  fpace  diftant  from  the  petals,  found  that 
the  light  proceeded  from  the  petals  only  ;  whence  he 
concludes,  that  this  electric  light  is  caul’ed  by  the  pol¬ 
len,  which,  in  flying  off,  is  fcattered  on  the  petals. 
Whatever  be  the  caufe,  the  effedt  is  fingular  and  highly 
curious. 

Lights,  in  painting,  are  thofe  parts  of  a  piece 
which  are  illuminated,  or  that  lie  open  to  the  luminary. 


by  which  the  piece  is  fuppofed  to  be  enlightened  ;  and  Light 
which,  for  this  reafon,  arc  painted  in  bright  vivid  co*  , .  J|, 
lours.  ■  t  *J 

In  this  fenfe,  light  is  oppofed  to  ffiadow. 

Different  lights  have  very  different  effects  on  a  pic¬ 
ture,  and  occaiion  a  difference  in  the  management  of 
every  part.  A  great  deal  therefore  depends  on  the 
painter’s  choofing  a  proper  light  for  his  piece  to  be 
illuminated  by ;  and  a  great  deal  more,  in  the  conduct 
of  the  lights  and  lhadows,  when  the  luminary  is  pitched 
upon. 

The  ftrength  and  relievo  of  a  figure,  as  well  as  its 
gracefulncfs,  depend  entirely  on  the  management  of 
the  lights,  and  the  joining  of  thofe  to  the  lhadows. 

The  light  a  figure. receives  is  either  direft  or  reflec¬ 
ted  ;  to  each  of  which  fpecial  regard  mull  be  had.  The  * 
dodlrine  of  lights  and  lhadows  makes  that  part  of 
painting  called  chair  obfcurc. 

LiGH<r-Horfc ,  an  ancient  term  in  our  Englilh  cuf- 
toms,  fignifying  an  ordinary  cavalier  or  horfeman 
lightly  armed,  and  fo  as  to  enter  a  corps  or  regiment; 
in  oppofition  to  the  men  at  arms,  who  were  heavily  ac¬ 
coutred,  and  armed  at  all  points.  See  Light-HoRSE. 

LtGHT-Houfe,  a  building  erected  upon  a  cape  or  pro¬ 
montory  on  the  fea-coafl,  or  upon  fome  rock  in  the 
fea,  and  having  on  its  top  in  the  night-time  a  great 
fire,  or  light  formed  by  candles,  which  is  conftantly 
attended  by  fome  careful  perfon,  fo  as  to  be  feen  at  a 
great  diftance  from  the  land.  It  is  ufed  to  diretl  the 
_  Shipping  on  the  coaft,  that  might  otherwife  run  alhore, 

•or  fteer  an  improper  conrfe  when  the  darknefs  of  the 
flight  and  the  uncertainty  of  currents,  &c.  might  ren¬ 
der  their  fituatitfn  with  regard  to  the  fliore  extremely 
doubtful.  Lamp-lights  are,  on  many  accounts,  pre¬ 
ferable  to  coal-fires  or  candles  ;  and  the  effeCl  of  tliefe 
may  be  increafed  by  placing  them  either  behind  glafs- 
hemifpheres,  or  before  properly  difpofed  glafs  or  me¬ 
tal  refleftors,  which  laft  method  is  now  very  gene, rally- 
adopted.  See  Beacons. 

LjGHT-Reom,  a  fmall  apartment,  inclofed  with  glafs- 
windows,  near  the  magazine  of  a  Ihip  of  war.  It  is 
ufed  to  contain  the  lights  by  which  the  gunner  and  his 
afliftants  are  enabled  to  fill  cartridges  with  powder  to 
be  ready  for  aftion. 

LIGHTER,  a  large,  open,  flat-bottomed  veffel, 
generally  managed  with  oars,  and  employed  to  carry 
goods  to  or  from  a  ftiip  when  the  is  to  be  laden  or  de¬ 
livered. —  There  are  alfo  fome  lighters  fuxniffied  with 
a  deck  throughout  their  whole  length,  in  order  to  con¬ 
tain  thofe  merchandifes  which  would  be  damaged  by 
rainy  weather  :  thefe  are  ufually  called  clofe  lighters. 

LIGHTFOOT  (John),  a  moft.  learned  Englilh 
divine,  was  die  fon  of  a  divine,  and  horn  in  March 
1602,  at  Stoke  upon  Trent  in  Staffordfhire.  After 
having  finilhed  his  ftudies  at  a  fcliool  on  Morton-green 
near  Congkton  in  Chefture,  lie  was  removed  in  1617 
to  Cambridge,  where  he  applied  himfelf  to  eloquence, 
and  fucceeded  fo  well  in  it  as  to  be  thought  the  beft 
orator  of  the  undergraduates  in  the  univerftty.-  He 
alfo  made  an  extraordinary  proficiency  in  the  Latin 
and  Greek  ;  but  negleiSted  the  Hebrew,  and  even  loft 
that  knowledge  he  brought  of  it  from  fchocl.  His 
•  tafte  for  the  oriental  languages  was  not  yet  excited ; 
and  as  for  logic,  the  ftudy  of  it,  as  managed  at  that 
time  among  the  academics,  was  toa  quarreliome  and 
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Light  foot,  fierce  for  his  quiet  and  meek  difpofition.  As  foon  as 
fie  had  taken  the  degree  of  B.  A.  he  left  the  univer- 
fity,  and  became  affiftant  to  a  fchool  at  Repton  in 
Derbyffiire.  After  he  had  fupplied  this  place  a  year 
or  two,  he  entered  into  orders,  and  became  curate  of 
Norton  under  Hales  in  Shropffiire.  This  curacy  gave  an 
occalion  of  awakening  his  genius  for  the  Hebrew 
tongue.  Norton  lies  near  Bellaport,  then  the  feat  of 
Sir  Rowland  Cotton;  who  was  his  conllant  hearer, 
made  him  his  chaplain,  and  took  him  into  his  houfe. 
This  gentleman  being  a  perfect  mailer  of  the  Hebrew 
language,  engaged  Lightfoot  in  that  lludy ;  who,  by 
converting  with  his  patron,  foon  became  fenfible  that 
without  that  knowledge  it  was  impoffible  to  attain  an 
accurate  underftanding  of  the  feriptures.  He  there¬ 
fore  applied  himfelf  to  it  with  extraordinary  vigour, 
and  in  a  little  time  made  a  great  progrefs  in  it :  and 
his  patron  removing  with  his  family  to  relide  in  Lon¬ 
don,  at  the  requeit  of  Sir  Alland  Cotton  his  uncle, 
who  was  lord-mayor  of  that  city,  he  followed  his  pre¬ 
ceptor  thither.  But  he  did  not  flay  long  there  :  for, 
having  a  mind  to  improve  himfelf  by  travelling  abroad, 
he  went  down  into  Staffordlhire  to  take  leave  of  his 
father  and  mother.  Faffing  through  Stone  in  that 
county,  he  found  the  place  deftitute  of  a  miniiter:  and 
the  preffing  inftances  of  the  parifhioners  prevailed  up¬ 
on  him  to  undertake  that  cure.  Hereupon,  laying 
afide  his  defign  of  travelling  abroad,  he  began  to  turn 
his  thoughts  upon  fettling  at  home.  During  his  refi- 
dence  at  Bellaport,  he  had  fallen  into  the  acquaintance  of 
a  gentlewoman  who  was  daughter  of  William  Cromp¬ 
ton  of  Stonepark,  Efq;  and  now,  being  in  poiTeffion 
of  that  living,  he  married  her  in  1628.  But  not- 
withftanding  this  fettlement,  his  unquenchable  third 
after  rabbinical  learning  would  not  fuller  him  to  con¬ 
tinue  there.  Sion-college  library  at  London,  he  knew, 
was  well  docked  with  books  of  that  kind.  He  there¬ 
fore  quitted  his  charge  at  Stone,  and  removed  with  Ills 
family  to  Hornfey,  near  the  city  ;  where  he  gave  the 
public  a  notable  fpecimen  of  his  advancement  in  tliofe 
ftudies,  by  his  “  Erubhim,  or  Mifcellanies  Chriitian 
and  Judaical,”  in  1629.  He-  was  at  this  time  only 
27  years  of  age  ;  and  appeals  to  have  been  well  ac¬ 
quainted  with  the  Latin  and  the  Geeek  fathers,  as  well 
as  the  ancient  heathen  writers.  Thefe  fird  fruits  of  his 
iludies  were  dedicated  to  Sir  Rowland  Cotton  ;  who, 
in  1631,  prefented  him  to  the  reCtory  of  Affiley  in 
Staffordlhire. 

He  feemed  now  to  be  fixed  for  life  :  Accordingly, 
be  built  a  dudy  in  the  garden,  to  be  out  of  the  noife 
of  the  houfe  ;  and  applied  himfelf  with  indefatigable 
diligence  in  fearching  the  feriptures.  Thus  employ¬ 
ed,  the  days  paffed  very  agreeably ;  and  he  continued 
quiet  and  unmoleded,.  till  the  great  change  which 
happened  in  the  public  affairs  brought  him  into  a  lhare 
of  the  adminidration  relating  to  the  church  ;  for  he 
was  nominated  a  member  of  the  memorable  affembly 
of  divines  for  fettling  a  new  form  of  ecclefiaftical  po- 
?ity.  This  appointment  was  purely  the  effedf  of  his 
diftinguiffied  merit ;  and  he  accepted  it  purely  with  a 
view  to  ferve  his  country,  as  far  as  lay  in  his  power. 
The  non-refidence,  which  this  would  neceffarily  occa- 
fion,  apparently  induced  him  to  refign  his  rectory : 
and  having  obtained  the  prefentation  for  a  younger 
brother,  he  fet  out  for  London  in  1642.  Hehadnow 


fatisfied  himfelf  in  clearing  up  many  of  the  abdruled  Lightf  x»fr. 
paffages  in  the  Bible,  and  therein  had  provided  the  chief  — 
materials,  as  well  as  formed  the  plan,  of  Lis  “  Hurmo- 
ny and  an  opportunity  of  inspecting  it  at  the  prels 
was,  no  doubt,  an  additional  motive  for  liis  going  to 
the  capital :  where  he  had  not  been  long  before  he 
was  chofen  minider  of  St  Bartholomew’s,  behind  the 
Royal  Exchange.  The  affembly  of  divines  meeting  in 
1643,  our  author  gave  his  attendance  diligently  there, 
and  made  a  didinguiffied  figure  in  their  debates  ;  where 
he  ufed  great  freedom,  and  gave  fignal  proofs  of  his 
courage  as  well  as  learning,  in  oppofing  many  of  thofe 
tenets  which  the  divines  were  endeavouring  to  edabliffi. 

His  learning  recommended  him  to  the  parliament, 
whofe  vifitors,  having  ejected  Dr  William  Spurdow 
from  the  maderffiip  of  Catharine-hall  in  Cambridge, 
put  Lightfoot  in  his  room,  this  year  1653  ;  and  he 
was  alfo  prefented  to  the  diving  of  Much-Munden  in 
Hertfordffiire,  void  by  the  death  of  Dr  Samuel  Ward, 
Margaret-profeffor  of  divinity  in  that  univerfity,  before 
the  expiration  of  this  year.  Meanwhile  he  had  his  turn 
with  other  favourites  in  preaching  before  the  houfe  of 
commons,  mod  of  which  fermons  were  printed  ;  and  in 
them  we  fee  him  warmly  preffing  the  fpeedy  fettlement 
of  the  church  in  the  Preffiyterian  form,  which  he  cor¬ 
dially  believed  to  be  according  to  the  pattern  in  the 
Mount.  He  was  all  the  while  employed  in  preparing 
and  publiffiing  the  feveral  branches  of  his-Harmony  ;  all 
which  were  fo  many  excellent  fpecimens  of  the  ufeful- 
nefs  of  human  learning  to  true  religion  :  and  he  met 
with  great  difficulties  and  difeouragements  in  that  work, 
chiefly  from  that  antieruditional  fpirit  which  prevailed,* 
and  even  threatened  the  deftru&ion  of  the  univeriities. 

In  1655  he  entered  upon  the  office  of  vice-chancellor 
of  Cambridge,  to  which  he  was  chofen  that  year,  ha¬ 
ving  taken  the  degree  of  doctor  of  divinity  in  1652. 

He  performed  all  the  regular  exercifes  for-  his  degree 
with  great  applaufe,  and  executed  the  vice-chancellor’s 
office  with  exemplary  diligence  and  fidelity  ;  and,  par¬ 
ticularly  at  the  commencement,  fupplied  the  place  of 
profeffor  of  divinity,  then  undifpofed  of,  as  an  adt  which 
was  kept  for  a  doCtor’s  degree  in  that  profeffion.  At 
the  fame  time  he  was  engaged  with  others  in  perfecting 
the  Polyglott  Bible,  then  in  the  prefs.  At  the  Refto- 
ration  he  offered  to  refign.  the  mafterffiip  of  Catharine- 
hall  :  But,,  as  what  lie  had  done  had  been  rather  in 
compliance  with  the  neceffity  of  the  times,  than  from 
any  zeal  or  fpirit  of  oppofi’tion  to  the  king  and  govern¬ 
ment,  a  confirmation  was  granted  him  from  the  crown, 
both  of  the  place  and  of  his  living.  Soon  after  this  he 
was  appointed  one  of  the  affiftants  at  the  conference 
upon  the. liturgy,  which  was  held  in  the  beginning*  of 
1661,  but  attended  only  once  or  twice  ;  probably  dif- 
gufted  at  the  heat  with  which  that  conference  was  ma¬ 
naged.  However,  he  ftuck  clofe  to  his  defign  of  per¬ 
fecting  his  Harmony  :  and  being  of  a  ftrong  and  heal¬ 
thy  conftitutioa,  which  was  affifted  by  an  exaCt  tem¬ 
perance,  he  profecuted  his  ftudies  with  unabated  vi¬ 
gour  to  the  laft,  and  continued  to  publiffi,  notwith- 
ftanding  the  many  difficulties  he  met  with  from  the  ex¬ 
pence  of  it.  However,  not  long  before  he  died,  fome 
bookfellers  got  a  promife  from  him  to  coIleCt  and  me¬ 
thodize  his  works,  in  order  to  print  them  ;  but  the  ex¬ 
ecution  was  prevented  by  his  death,  which  happened 
Dec.  6.  1675.  The  doctor  was  twice  married  :  his 

full. 
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"i.ightn'nf',  firft  wife,  already  mentioned,  brought  him  four  fons  ftinft  illumination  of  the  atmofphere  which  is  ocw’k'ght'mtyj. 
^ — v~~*'  and  two  daughters.  His  fecond  wife  was  likewife  fioned  by  fire  of  any  kind ;  but  the  very  form  of  the  "* 

a  widow,  and  relict  of  Mr  Auftin  Brograve,  uncle  of  lightning  itfelf,  and  every  angle  it  makes  in  its  courfe, 

Sir  Thomas  Brograve,  Bart,  of  Hertford  (hire,  a  gentle-  will  be  as  diftinftly  perceptible,  as  though  they  had 

man  well  veiled  in  rabbinical  learning,  and  a  parti-  looked  direftly  at  the  cloud  from  whence  it  proceeded, 

cular  acquaintance  of  our  author.  He  had  no  iffue  by  If  a  perfon  happened  at  that  time  to  be  looking  on  a 

her.  She  alfo  died  before  him,  and  was  buried  in  book,  or  other  objeft  which  he  held  in  his  hand,  he 


Munden  church;  where  the  doftor  was  himfelf like¬ 
wife  interred  near  both  his  wives.  Dr  Lightfoot’s 
Works  were  collefted  and  publifhed  firft  in  1684,  in 
two  volumes  folio.  The  fecond  edition  was  printed  at 
Amfterdam,  1686,  in  two  volumes  folio,  containing  all 


would  diflinftly  fee  the  form  of  the  lightning  between 
him  and  the  objeft  at  which  he  looked.  This  pro¬ 
perty  feems  peculiar  to  lightning,  and  to  belong  to  no 
other  kind  of  fire  whatever. 

The  effefts  of  lightning-  are  generally  confined  with- 


hjs  Latin  writings,  with  a  Latin  tranflatioii  of  thofe  in  a  fmall  fpace;  and  are  feldom  fimilar  to  thofe  which  ai,ie 


w  hich  he  wrote  in  Englifh.  At  the  end  of  both  thefc 
editions  there  is  a  lift  of  fuch  pieces  as  he  left  unfinifh- 
ed.  It  is  the  chief  of  thefc,  in  Latin,  which  make 
up  the  third  volume,  added  to  the  former  two,  in  a 
third’edition  of  his  works,  by  John  Leufden,  at  Utrecht, 
1699,  fol.  They  were  communicated  by  Mr 


accompany  explofions  of  gun-powder,  or  of  inflam-  of  li^ht- 
mable  air  in  mines.  IilftanceS  of  this  kind,  however,  n*no* 
have  occurred ;  the  following  is  one  of  the  moft  re¬ 
markable  of  which  we  have  any  diftinft  account. 

“  Augull  2.  1763,  about  fix  in  the  evening,  there 
arofe  at  Anderlight,  about  a  league  from  Bruffels,  a 


gtrype,  who,  in  1 700,  publifhed  another  collection  of  conflict  »f  feveral  winds  borne  upon  a  thick  fog.  This 
thefe  papers,  under  the  title  of  “  Some  genuine  re-  conflict  lafted  four  or  five  minutes,  and  was  attended 
mains  of  the-late  pious  and  learned  Dr  John  Light-  with  a  frightful  hilling  noife,  which  could  be  compared 
foot.  to  nothing  but  the  yellings  of  an  infinite  number  of 

LIGHTNING,  a  bright  and  vivid  flalh  of  fire,  wild  beafts.  The  cloud  then  opening,  difeovered  a 
fuddenly  appearing  in  the  atmofphere,  and  commonly  kind  of  very  bright  lightning,  and  in  an  inflant  the 
difappearing  in  an  inftant,  fometimes  attended  with  roofs  of  one  fide  of  the  houfes  were  carried  off  and 
clouds  and  thunder,  and  fometimes  not.  difperfed  at  a  diftancei  -above  1000  large  trees  were 


The  phenomena  of  lightning  are  always  furprifing 
’Different  and  fometimes  very  terrible  ;  neither  is  there  any  kind 
natural  appearance  in  which  there  is  more  diverfity, 
ming.  "  not  tw0  fialhes  being  ever  obferved  exaftly  fimilar  to 
one  another.  In  a  ferene  Iky,  the  lightning,  in  this 
country  at  leaft,  almoft  always  hath  a  kind  of  indi- 
ftinft  appearance  without  any  determinate  form,  like 
the  fudden  illumination  of  the  atmofphere  occafioned 
by  firing  a  quantity  of  loofe  gunpowder;  but  wheti 
accompanied  with  thunder,  it  is  well  defined,  and  hath 


broke  off,  fome  near  the  ground,  others  near  the  top, 
fome  torn  up  by  the  roots ;  and  many  both  of  the 
branches  and  tops  carried  to  the  diftance  of  60,  100, 
or  1 20  paces  ;  whole  coppices  were  laid  on  one  fide, 
as  com  is  by  ordinary  winds.  The  glafs  of  the  win¬ 
dows  which  were  moft  expofed  was  ihivered  to  pieces. 
A  tent  in  a  gentleman’s  garden  Was  carried  to  the 
diftance ‘of  4000  paces;  and  a  branch  torn  from  a  large 
tree,  ftruck  a  girl  in  the  forehead  as  (he  was  coming 
into  town,  at  the  diftance  of  4©  paces  from  the  trunk 


very*  often  a  zig-zag  form.  Sometimes  it  makes  only  of  the  tree,  and  killed  her  on  the  fpot.’ 
one  angle,  like  the  letter  V,  fometimes  it  hath  fe*-  Thefe  terrible  effefts  feem  to  have  been  owing  to 
veral  branches,  and  fometimes  it  appears  like  the  arch  the  prodigious  agitatioft  in  the  air,  occafioned  by  the 
of  a  circle.  But  the  moft  formidable  and  deftruftive  .  emiffiori  of  fuch  a  vaft  quantity  of  lightning  at  once  5 
form  which  lightning  is  ever  known  to  affume  is  that  or  perhaps  to  the  agitation  of  the  electric  fluid  itfelf, 
of  balls  of  fire.  The  motion  of  thefe  is  very  -often  which  is  (till  more  dangerous  than  any  concuflion  of 
eafily  perceptible  to  the  eye ;  but  wherever  they  the  atmofphere ;  for  thunder-ftorms  will  fometimes 
fell,  much  mifehief  is  occafioned  ~by  their  burfting,  produce  moft  violent  whirlwinds,  fuch  as  are  by  the 
which  they  always  do  with  a  fudden  explofion  like  bed  philofophers  attributed  to  electricity,  nay,  even 


occafion  an  agitation  of  the  waters  of  the  ocean  itfelf ; 
and  all  this  too  after  the  thunder  and  lightning  had 
ceafed. — Of  this  we  have  the  following  inftances. 

!  Great  Malvern,  October  16.  1761.  On  Wed- 
nefday  laft,'  we  had  the  moft  violent  thunder  ever 
known  in  the  memory  of  man.  At  a  quarter  pad 
four  in  the  afternoon  I  was  furprifed  with  a  mod 
(hocking  and  difmal  noife;  1 00  forges  (the  neared 


that  of  fire-arms.  Sometimes  they  will  quietly  run 
along,  or  reft  for  a  little  upon  any  thing,  and  then 
break  into  feveral  pieces,  each  of  which  will  explode  ; 
or  the  whole  ball  will  burft  at  once,  and  produce  its 
mifehievous  e (lefts  only  in  one  place.  The  next  to 
this  in  its  deftruftive  effefts  is  the  zig-zag  kind ;  for 
that  which  appears  like  indiftinft  flafties,  whofe  form 
cannot  be  readily  obferved,  is  feldom  or  never  known 
to  do  hurt. — The  colour  of  the  lightning  nlfo  indi-  refemblance  I  can  think  of),  were  they  all  at  work  at 
cates  in  fome  meafure  its  power  to  do  mifehief;  the  once,  could  fcarce  equal  it.  I  ran  to  the  fore-door, 
paled  and  brighteft  flafties  being  moft  deftruftive;  fuch  and  calling  my  eye  upon  the  fide  of  the  hill  about 
as  are  red,  or  of  a  darker  colour,  commonly  doing  lefs  400  yards  to  the  fouth-weft  of  my  'houfe,  there  ap- 
damage.  peared  a  prodigious  fmoke,  attended  with  the  fame 

4  .  A  very'  furprifing  property  of  lightning,  the  zig-  violent  noife,  I  ran  back  into  the  houfe,  ahd  cried 
.minipre-11^ Kao  kind  efpecially  when  near,  is  its  feeming  omni-  out,  a  volcano  (for  fo  I  thought)  had  burft  out  of 

finee.  prefence.  If  two  perfonsare  Handing  in  a  room  look-  the  hill ;  bnt  I  had  no  footier  got  back  again,  than  I 

ing  different  ways,  and  a  loud  clap  of  thunder  accom-  found  it  had  defeended,  and- was  pa  fling  on  within 
panied  with  zig-zag  lightning  happens,  they  will  about  100  yards  of  the  fouth  end  of  my  houfe.  It 

both  diftinftly  fee  the  flafh,  not  only  by  that  indi-,  feemed  to  rife  again  in  the  meadow  juft  below  it ;  and 

N°  182.  6  con- 
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Ughtning.  continued  its  progrefs  to  the  eaft,  rifing  in  the  fame  the  hair  is  taken  off  from  the  fides  of  the  face,  from  Lightning. 
"  manner  for  four  different  times,  attended  with  the  the  flat  part  of  the  jaw-bones,  and  from  the  front  of  v—"*1 


fame  difmal  noife  as  at  firff ;  the  air  being  filled  with 
a  naufeous  and  fulphureous  finelh  I  faw  it  gradually 
decreafe  till  quite  extinguiftied  in  a  turnip-field  about 
a  quarter  of  a  mile  below  my  houfe.  The  turnip 
leaves,  with  leaves  of  trees,  dirt,  flicks,  &c.  filled  the 


the  face  in  ftripes.  There  are  a  few  white  marks  on  the 
fide  and  neck,  which  are  furrounded  with  red ;  and 
the  hair  is  taken  off  from  them,  leaving  half  an  inch 
of  white  adjoining  to  the  red.  The  farmer  anointed 
the  ox  wiih  oil  for  a  fortnight ;  the  animal  purged 


sir,  and  flew  higher  than  any  of  tliefe  hills.  The  very  much  at  firft,  and  w'as  greatly  reduced  in  flefli,  but 
thunder  ceafed  before  this  happened,  and  the  air  foon  is  now  recovering.” 


afterwards  became  calm  and  ferene.” — The  vaft  co¬ 
lumn  of  fmoke  mentioned  in  the  above  letter  was  fo 
large,  that  a  phyfician  of  eminence  at  Worcefterfawit 
in  its  progrefs  down  the  hill,  about  a  mile  from  Fec- 
kenham,  which  is  above  20  miles  from  Malvern.— In 
Anguft  1763,  a  moft  violent  .ftorm  of  thunder,  rain, 


and  hail,  happened  at  London,  which  did  damage  in  white  hair  wras  left  entire.' 


In  another  account  of  this  accident,  the  author  fup- 
pofes  that  the  bullock  had  been  lying  down  at  the  time 
he  was  ftruck  ;  which  fhows  the  reafon  that  the  under 
parts  were  not  touched.  “  The  lightning,  conduced 
by  the  white  hair,  from  the  top  of  the  back  down  the 
fides,  came  to  the  ground  at  the  place  where  the 


The  author  of  this  account  fays,  that  he  inquired  of 
Mr  Tooth  a  farrier,  whether  he  ever  knew  of  a  fimi- 


the  adjacent  country,  to  the  amount  of  50,0001. 

Hailftones  fell  of  an  immenfe  fize,  from  two  to  ten 

inches  circumference  ;  but  the  moft  furprifing  circum-  lar  accident ;  and  that  he  told  him  “  the  circumftance 
fiance  was  the  fudden  flux  and  reflux  of  the  tide  in  was  not  new  to  him  ;  that  he  had  feen  a  great  many 
Plymouth  pool,  exaft’ly  eorrefponding  with  the  like  pyed  bullocks  ftruck  by  lightning  in  the  fame  manner 
agitation  in  the  fame  place,  at  the  time  of  the  great  as  this  ;  that  the  texture  of  the  Ikin  under  the  white 
earthquake  at  Liflion.  hair  was  always  deftroyed,  though  looking  fair  at  firft; 

Inilances  are  alfo  to  be  found,  where  lightning,  by  but  after  a  while  it  became  fore,  throwing  out  a  pu- 
its  own  proper  force,  without  any  affiftance  from  thofe  ti  id  matter  in  puftules,  like  the  fmall-pox  with  11s, 
lefs  common  agitations  of  the  atmofphere  or  electric  which  in  time  falls  off,  when  the  hair  grows  again,  and 
fluid,  hath  thrown  ftones  of  immenfe  weight  to  con-  the  bullocks  receive  no  farther  injury which  was  the 
fiderable  diftances  ;  torn  up  trees  by  the  root,  and  broke  cafe  with  the  bullock  in  queftion.  In  a  fubfequent 
them  in  pieces ;  (hattered  rocks ;  beat  down  houfes,  letter,  however,  the  very  fame  author  informs  us,  that 
and  fet  them  on  fire,  &c.  he  had  inquired  of  Mr  Tooth  “  whether  he  ever  faw  a 

PxtranrcH-  A  veiy  Angular  effedl  of  lightning  is  mentioned  in  ftroke  of  lightning  aftually  fall  upon  a  pyed  bullock, 
nary  effedh  the  66th  volume  of  the  Philofophical  Tranfadrions,  fo  as  to  deftroy  the  white  hair,  and  (how  evident  marks 
of  ligh'-nffg  upon  a  pyed  bullock.  It  happened  in  the  county  of  of  burning,  leaving  the  red  hair  uninjured?  He  faid 
bulLckf  Suffex  about  the  end  bf  Auguft  1774.  The  bullock  he  never  did;  nor  did  he  recoiled,  any  one  that  had. 

was  white  and  red ;  and  the  lightning  ftripped  off  the  He  gave  an  account,  however,  of  a  pyed  horfe,  be-0n  a^pyC(i 
white  hair  leaving  the  red  untouched.  The  following  longing  to  hirnfelf,  which  had  been  ftruck  dead  by  hot fe. 
is  a  particular  account  of  the  matter.  “  In  the  evening  lightning  in  the  night-time.”  The  txplofion  was  fo 
of  Sunday,  the  28th  of  Auguft,  there  was  an  ap-  violent,  that  Mr  Tooth  imagined  his  houfe  had  been 
pearance  of  a  thunder-ftorm,  but  we  heard  no  report,  ftruck,  and  therefore  immediately  got  up.  On  going 
A  gentleman  who  was  riding  near  the  marfhes  not  far  into  the  liable  he  found  the  horfe  almolt  dead  to  ap- 
diilant  from  this  town  (Lewes)  faw  two  ftrong  flalhes  pearance,  though  it  kept  on  its  legs  near  half  an  hour 
of  lightning,  feemingly  running  along  the  ground  of  before  it  expired.  The  horfe  was  pyed  white  on  the 
the  marlh,  at  about  nine  o’clock  in  the  evening.  On  fhoulder  and  greateft  part  of  the  headj  viz.  the  fore- 
Monday  morning,  when  the  fervants  of  Mr  Roger,  a  head  and  nofe,  where  the  greateft  force  of  the  ftroke 
farmer  at  Swar.borough>  in  the  parilh  of  Iford,  went  came.  “  The  hair  was  not  burnt  nor  difeoloured, 
into  the  marlh  to  fetch  the  oxen  to  their  work,  they  only  fo  loofened  at  the  root,  that  it  came  off  with  the 


found  one  of  them,  a  four-year-old  fleer,  Handing  up 
to  appearance  much  burnt,  and  fo  weak  as  to  be  fcarce 
able  to  walk.  The  animal  feemed  to  have  been  ftruck 
by  lightning  in  a  very  extraordinary  manner.  He  ft 


leaft  touch.  And  this  is  the  cafe,  according  to  Mr 
Tooth’s  obfervation,  with  all  that  he  has  feen  or  heard 
of ;  viz.  the  hair  is  never  burnt,  but  the  ikin  always 
affedled  as  above  mentioned.  In  the  horfe,  all  the 


of  a  white  and  red  colour ;  the  white  in  large  marks,  blood  in  the  veins  under  the  white  parts  of  the  head 


beginning  at  the  rump  bone,  and  running  in  various 
directions  along  both  the  fides;  the  belly  is  all  white, 


quite  ftagnated,  though  he  could  perceive  it  to 
flow  in  other  parts  as  ufual  ;  and  the  Ikin,  together 


and  the  whole  head  and  horns  white  likewife.  The  with  one  fide  of  the  tongue,  was  parched  and  dried  up 
lightning,  with  which  he  mall  have  been  undoubtedly  to  a  greater  degree  than  he  had  ever  feen  before.” 
ftruck,  fell  upon  the  rump  bone,  which  is  white,  and  Another  inllance  is  mentioned  of  this  extraordinary 
'dillributed  itfelf  along  the  fides  in  fuch  a  manner  as  effeft  of  lightning  upon  a  bullock,  in  which  even  the 
to  take  off  all  the  hair  from  the  white  marks  as  low  fmall  red  fpots  on  the  fides  were  unaffected  ;  and  in 
as  the  bottom  of  the  ribs,  but  fo  as  to  leave  a  lift  of  this,  as  well  as  the  former,  the  white  hair  on  the  un- 
white  hair,  about  half  an  inch  broad,  all  round  where  der  part  of  tlie  belly,  and  on  the  legs,  was  left  un¬ 
it  joined  to  the  red,  and  not  a  fingle  hair  of  the  red  touched. 

appears  to  be  touched.  The  whole  belly  is  unhurt,  All  thefe,  however,  are  to  be  confidered  as  the 
but  the  end  of  the  (heath  of  the  penis  has  the  hair  more  unufual  phenomena  of  lightning  ;  its  common 
taken  off ;  it  is  alfo  taken  off  from  the  dewlap:  the  horns  mode  of  a&ion  being  entirely  fimilar  to  that  of  a  char- 
and  the  curled  hair  on  the  forehead  are  uninjured;  but  ged  Leyden  vial,  where  the  eleftric  matter  difeharges 
Von.  X.  Parti.  H  itlelf 
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Lightning.  itfelf  from  a  fubftanee  pofitively  eleflrified  to  one  that  air  or  fteam  to  deviate  from  fide  to  fide,  yet  there Lgh’ning.J'r, 
L'“-v  is  negatively  fo.  The  indentity  of  ele&ric  matter  and  is  always  a  confiderable  proportion  between  the  ca-  * 
lightning  feems  now,  indeed,  fo  well  eftabli filed,  that  pacity  of  water  for  yielding,  and  that  force  by  which 
there  is  not  the  leaft  foundation  for  feeking  any  other  the  bubbles  urge  it  to  yield ;  fo  that  though  it  does 
folution  of  the  phenomena  of  lightning,  than  what  make  a  refiftance  fufficient  to  prevent  the  bubbles 
may  be  obtained  by  comparing  them  with  thofe  of  from  moving  in  a  ftraight  line,  yet  it  alfo  percep- 
f'  — ir  electrical  experiments.  The  different  forms  of  the  tibly  yields  at  all  times,  and  therefore-  the  trail  of 


11  exemplified  in  thofe  of  eledtrical  fparks. 
Where  the  quantity  of  eleilricity  is  fmall,  and  confe- 


fparks  and  quently  incapable  of  ftriking  at  any  confiderable  di- 
htfhtnm?.  /l _  r _ _ _ _ n _ - - 


the  bubbles  is  formed  by  a  number  of  curves  and 
not  angles.  g 

Hence  we  may  underhand  the  reafon  why  the  vug- Why  fuch 


lightning.  ftance)  the  fpark  appears  ftraight,  without  any  cur-  zag  kind  of  lightning  is  fo  dangerous,  namely,  be-kind  of  _ 
vature  or  angular  appearance  :  but  where  the  eleftri-  caufe  it  muft  overcome  a  very  violent  refiftance  of 
city  is  very  ftrong,  and  of  confequence  capable  of  ftri-  atmofphere  ;  and  wherever  that  refiftance  is  hi  the  )Ug< 
king  an  objeit  at  a  pretty  confiderable  diftance,  it  af-  fmalleft  degree  lefiened,  there  it  will  undoubtedly  ftrike, 
fumes  a  crooked  or  zig-zag  form.  This  is  always  the  and  at  a  very  confiderable  diftance  too.  It  is  other- 
cafe  with  Mr  Nairn’s  very  powerful  machines,  the  con-  wife  with  that  kind  which  appears  in  flafiies  of  no  de- 
duilors  M  which  are  fix  feet  in  length  and  one  foot  terminate  form.  The  eleilric  matter  of  which  tliefe 
in  diameter.  Sparks  may  be  taken  from  them  at  the  are  compofed,  is  evidently  dilfipated  in  the  air  by  fome 
diftance  of  16,  17,  or  even  20  inches;  and  all  of  thefe  conducing  fubftances  which  are  prefent  there  ;  and 
Why^it  aT-  put  on  the  angular  zig-zag  form  of  lightning.  The  of  confequence,  though  a  man,  or  other  conducting 
fumes  a  zig- reafon  of  this  appearance,  both  in  thefe  fparks  and  in  body,  happened  to  be  very  near  fuch  a  flafh,  he  would- 
zag  form,  the  lightning,  is,  that  the  more  fluid  eleilric  matter  not  be  ftruck  or  materially  injured  by  it,  though  a  zig- 
hatli  to  pafs  through  the  denfer  and  lefs  fluid  at-  zag  flafh,  in  fuch  circumftances,  would  have  probably 
mcfphere  with  great  rapidity  ;  and  in  fail,  this  is  the  difcharged  its  whole  force  upon  him.  p 

way  in  which  all  the  more  fluid  fubftances  pafs  through  •  The  moft  deftruftive  kind  of  lightning,  however,  as  why  iight- 
thofe  that  are  lefs  fo,  at  leaft  when  their  velocity  be-  we  have  already  obferved,  is  that  which  affumes  the  ning  af- 


comes  confiderable.  If  bubbles  of  air  or  fteam  pafs 
very  gently  up  through  water,  their  courfe  from  the 


form  of  balls.  Thefe  are  produced  by  an  exceeding  £umes  th« 


great  power  of  eleftricity  gradually  accumulated  till  balls.0 


bottom  to  the  top  of  the  veflel  will  differ  very  little,  the  refiftance  of  the  atmofphere  is  no  longer  able  to 


if  at  all,  from  a  ftraight  line  ;  but  when  they  are  im¬ 
pelled  by  a  confiderable  force,  as  in  air  blown  from  a 
bellows,  or  the  bubbles  of  fteam  which  arife  in  boiling 


confine  it.  In  general,  the  lightning  breaks  out  from 
the  eleilrified  cloud  by  means  of  the  approach  of  fome 
conducing  fubftanee ;  either  a  cloud,  or  fome  terre- 


water,  their  courfe  is  then  marked  by  waved  and  {trial  fubftanee :  but  the  fire-balls  feem  to  be  formed, 


crooked  lines,  and  the  defleCtion  of  he  bubbles  to  the  not  becaufe  there  is  any  fubftanee  at  hand  to  attraCf 


right  or  left  will  be  precifely  in  pr<  portion  to  their  the  eleilric  matter  from  the  cloud,  but  becaufe  the 


afeending  velocity,  and  to  the  weight  of  the  water  by 
>vhich  they  are  refifted. 

In  the  cafe  of  air  blown  through  water,  however, 


eleilricity  is  accumulated  in  fuch  quantity  that  the 
cloud  itfelf  can  no  longer  contain  it.  Hence  fuch  balls 
fly  off  flowly,  and  have  no  particular  deftination.  Their 


fteam  afeending  from  the  bottom  of  a  veflel  of  appearance  indicates  a  prodigious  commotion  and  ac- 
boiling  water,  though  the  courfe  of  the  bubbles  is  cumulation  of  eleftricity  in  the  atmofphere,  without  a 
waved  and  crooked,  we  never  obferve  it  to  be  angular  proportionable  difpofition  in  the  earth  to  receive  it. 
as  in  lightning.  The  reafon  of  this  is,  that  there  is  This  difpofition,  however,  we  know,  is  perpetually  al- 
no  proportion  between  the  capacity  of  the  air  for  tcred  by  a  thoufand  circumftances,  and  the  place  which 
yielding  to  the  impetus  of  lightning,  and  the  velocity  firft  becomes  moft  capable  of  admitting  electricity  will 
with  which  the  latter'  is  moved.  From  Mr  Robins’s  certainly  receive  a  fire-ball.  Hence  this  kind  of  light- 
experiments  in  gunnery,  it  appears,  that  the  air  can-  ning  has  been  known  to  move  flowly  backwards  and 
not  yield  with  a  velocity  much  greater  than  1200  feet  forwards  in  the  air  for  a  confiderable  fpaceof  time,  and 
in  a  fecond,  and  that  all  projectiles  moving  with  a  then  fuddenly  to  fall  on  one  or  more  houfes,  accord- 
greater  degree  of  velocity  meet  with  a  violent  refill-  mg  to  their  being  more  or  lefs  affeCted  with  an  eleCtri- 
ance.  But  if  we  fuppofe  lightning  to  move  only  city  oppofite  to  that  of  the  ball  at  the  time.  It  will 
with  one  half  the  velocity  of  light,  that  is,  near  alfo  run  along  the  ground,  break  into  feveral  parts,  and 
100,000  miles  in  a  fecond,  or  even  with  that  of  1000  produce  feveral  explofions  at  the  fame  time. 


*-  See  Firs-  miles  in  a  minute,  which  moft  probably  is  the  cafe*, 
its  motion  in  the  fluid  atmofphere  will  meet  with  a  re¬ 
fiftance  very  little  inferior  to  what  air  would  meet  with 
in  palling  through  the  moft  folid  bodies.  The  fmalleft 
difference  of  the  refiftance  of  the  atmofphere  on  either 
fide,  muft  determine  the  lightning  to  that  fide;  and  in  its 
paffage  to  that  new  place  where  the  refiftance  is  leaft, 
it  muft  pafs  on  in  a  ftraight  line,  making  an  angle  with 


It  is  very  difficult  to  imitate  lightning  of  this  kind 
in  our  eleftrical  experiments.  The  only  cafes  in  which 
it  hath  been  done  in  any  degree  are  thofe  in  which  Dr 
Prieftley  made  the  explofion  of  a  battery  pafs  for  a  con¬ 
fiderable  way  over  the  furface  of  raw  flefh,  water, 
&c.  and  in  Mr  Arden’s  experiment,  when  a  fire-baff 
afeended  to  the  top  of  an  eleClrified  jar,  and  burft  it 
with  a  violent  explofion.  See  Electricity  n°  89,  &c. 


its  former  courfe,  becaufe  the  atmofphere  is  altogether  In  thefe  cafes,  if,  while  the  eleClric  flafh  paffed  over 
incapable  of  yielding  with  fuch  rapidity  as  the  eleilric  the  furface  of  the  fleffi,  it  had  been  poffible  to  inter- 
matter  requires,  and  therefore  refills  like  a  folid  rock,  rupt  the  metallic  circuit  by  taking  away  the  chain, 
The  cafe  is  otherwife  in  the  former  examples  :  for  tho’  the  eledlric  matter  difcharged  from  the  battery  would 
«  fiaall  difference  iu  the  refinance.  forces. the  bubbles  of  have. been  precifely  in.  the  fituation  of  one  of-  the  fire- 

balk 
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i lightning,  balls  above-mentioned  ;  i.  e.  it  would  have  been  at  a 
,  v.N  ]0fs  for  a  Condu6tor.  The  negative  fide  of  the  battery 

-  was  the  place  of  its  deftination  ;  but  to  that  it  would 
not  have  eafily  got,  becaufe  of  the  great  quantity  of 
atmofphere  which  lay  in  its  way,  and  the  incapacity 
of  the  neighbouring  bodies  to  receive  it»  But,  while 
the  eleCtric  matter  was  thus  ftationary  for  want  of  a 
conductor,  if  any  perfon  Handing  near,  or  touching 
the  negative  fide  of  the  battery,  prefented  a  finger  to 
that  feemiugly  inoffenfive  luminous  body,  he  would  in- 
ftantly  be  ftruck  very  violently  ;  becaufe  a  free  com¬ 
munication  being  now  made  by  means  of  his  body,  the 
powers  by  which  the  eleCtric  fluid  is  impelled  from 
one  place  to  another  would  inftantly  urge  it  upon 
him.  But  if  we  fuppofe  a  perfon,  who  hath  no  com¬ 
munication  with  the  battery,  to  prefent  his  finger  to  the 
fame  body,  he  may  perhaps  receive  a  flight  fpark  from 
it ;  but  not  a  {hock  of  any  confequence,  becaufe 
there  is  not  a  perfect  communication  by  means  of- 
his  body  with  the  place  to  which  the  eleCtric  fire  is 
deftined. 

|  IO  Hence  we  may  account  for  the  feemingly  capricious 
ifrUghtoing  nature  of  lightning  of  all  kinds,  but  efpecially  of  that 
f|n  general  kind  which  appears  in  the  form  of  balls.  Sometimes 
|  accounted  it  will  ftrike  trees,  high  houfes,  fteeples,  and  towers, 
^fot.  without  touching  cottages,  men,  or  other  animals, 

who  are  in  the  neighbourhood.  In  fuch  cafes,  people 
would  be  apt  to  fay  that  the  neighbourhood  of  thefe 
higher  objects  preferred,  the  others  from  the  ftroke  ;  but 
with  little  reafon,  fince  low  houfes,  men  walking  in 
the  fields,  cattle,  nay  the  furface  of  the  earth  itfelf, 
have  all  been  ftruck,  while  high  trees  and  fteeples  in 
the  neighbourhood  have  not  been  touched.  In  like 
manner,  fire-balls  have  parted  very  near  certain  per- 
fons  without  hurting  them,  while  they  have,  as  it 
were,  gone  confiderably  out  of  their  way  to  kill  others. 
The  reafon  of  all  this  is,  that  in  thunder-ftorms  there  is 
fionftantly  a  certain  zone  of  earth  confiderably  under  the 
furface,  which  the  lightning  defires  (if  we  may  ufethe 
exprelfion)  to  ftrike,  becaufe  it  hath  an  eleCtricity  oppo- 
iite  to  that  of  the  lightning  itfelf,  Thofe  objeCts,  there¬ 
fore,  which  form  the  moft  perfeCt  conductors  between 
the  electrified  clouds  and  that  zone  of  earth,  will  be 
ftruck  by  the  lightning,  whether  they  are  high  or  low ; 
and  becaufe  we  know  hot  the  conducting  quality  of 
the  different  terreftrial  fubitances,  the  fuperftitious  are 
apt  to  afcribe  ftrokes  of  lightning  to  the  divine  ven¬ 
geance  againft  particular  perfons,  whereas  it  is  cer¬ 
tain  that  this  fluid,  as  well  as  others,  aCts  according  to 
invariable  rules  from  which  it  is  never  known  to  de¬ 
part. 

Lightning,  in  the  time  of  fevere  thunder-ftorms,  is 
fuppofed  to  proceed  from  the  earth,  as  well  as  from 
the  clouds :  but  this  faCt  hath  never  been  well  afeer- 
tained,  and  indeed  from  the  nature  of  the  thing  it 
feems  very  difficult  to  be  afeerfained  ;  for  the  motion 
of  the  eleCtric  fluid  is  fo  very  quick,  that  it  is  altoge¬ 
ther  importible  to  determine,  by  means  of  our  fenfes, 
whether  it  goes  from  the  earth  or  comes  to  it.  In 
faCt,  there  are  in  this  country  many  thunder  ftorms  in 
which  it  doth  not  appear  that  the  lightning  touches 
any  part  of  the  earth,  and  confequently  can  neither  go 
to  it  nor  come  out  from  it.  In  thefe  cafes,  it  fiafties 
cither  from  an  eleCtrified  cloud  ,to  one  endowed  with 


an  oppofite  eleCtricity,  or  merely  into  thofe  parts  of  Lightning, 
the  atmofphere  which  are  ready  to  receive  it.  But  if  ” 
not  only  the  clouds,  but  the  atmofphere  all  the  way  be¬ 
twixt  them  and  the  earth,  and  likewife  for  a  confider- 
able  fpace  above  the  clouds,  are  eleCtrified  one  way, 
the  earth  muft  then  be  ftruck.  The  reafon  of  this  will 
appear  from  a  confideration  of  the  principles  laid  down 
under  the  article-ELECTRiciTY,  fed.  vi.  It  there  ap¬ 
pears,  that  the  eleCtric  fluid  is  altogether  incapable*  ei¬ 
ther  of  accumulation  or  diminution  in  quantity  in  any 
particular  part  of  fpace.  What  we  call  electricity  is  only 
the  motion  of  this  fluid  made  perceptible  to  our  fenfes. 

Pofitive  eleCtricity  is  when  the  current  of  eleCtric  mat¬ 
ter  is  direCted  from  the  eleCtrified  body.  Negative 
eleCtricity  is  when  the  current  is  direCted  towards  it. 

Let  us  now  fuppofe,  that  a  pofitively  eleCtrified  cloud 
is  formed  over  a  certain  part  of  the  earth's  furface. 

The  eleCtric  matter  flows  out  from  it  firft  into  the  at*- 
mofphere  aty  round ;  and  while  it  is  doing  fo,  the  at¬ 
mofphere  is  negatively  eleCtrified.  In  proportion, 
however,  as  the  eleCtric  current  pervades  greater  and 
greater  portions  of  the  atmofpherical  fpace,  the  great¬ 
er  is'  the  refiftance  tp  its  motion,  till  at  laft  the  air  be¬ 
comes  pofitively  eleCtrified  as  well  as  the  cloud,  and 
then  both  aCt  together  as  one  body.  The  furface  -of 
the  earth  then  begins  to  be  affeCted,  and  it  filently 
receives  the  eleCtric  matter  by  means  of  the  trees,  grafs, 

&c.  till  at  laft  it  becomes  pofitively  eleCtrified  alfo, 
and  begins  to  fend  off  a  current  of  eleCtricity  from 
the  furface  downwards.  The  caufes  which  at  firft 
produced  the  eleCtricity  of  the  clouds  (and  which  are 
treated  of  under  the  article  Thunder),  ftill  continu¬ 
ing  to  aCt,  the  power  of  the  eleCtric  current  becomes 
inconceivably  great.  The  danger  of  the  thunder-ftorm 
now  begins ;  for  as  the  force  of  the  lightning  is  di¬ 
rected  to  fome  place  below  the  furface  of  the  earth, 
it  will  certainly  dart  towards  that  place,  and  fliatter 
every  thing  to  pieces  which  refills  its  paffage.  The  1  r 
benefit  of  conduCting-rods  will  now  alfo  be  evident :  Ufe  of  co«- 
for  we  are  fure  that  the  eleCtric  matter  will  in  aU  cafes  fou£inZ 
take  the  way  where  it  meets  with  the  leaft  refiftance  ; 
and  this  is  through  the  fubftance,  or  rather  over  the 
furface,  of  metals.  In  fuch  a  cafe,  therefore,  if  there 
happen  to  be  a  houfe  furni filed  with  a  conductor  di- 
reCtly  below  the  cloud,  and  at  the  fame  time  a  zone  of 
negatively  eleCtrified  earth  not  very  far  below  the 
foundation  of  the  houfe,  the  conductor  will  almolt 
certainly  be  ftruck,  but  the  building  will  be  unhurt. 

If  the  houfe  wants  a  conductor,  the  lightning  will 
neverthelefs  ftrike  in  the  fame  place,  in  order  to  get  at 
the  negatively  eleCtrified  zone  above  mentioned  ;  but 
the  building  will  now  be  damaged,  becaufe  the  material* 
of  it  cannot  readily  condyCt  the  eleCtric  fluid.  1  x 

We  will  now  be  able  to  enter  into  the  difpute,  Whe-  Whetjur 
tlier  the  preference  is  due  to  knobbed  or  pointed  con-  knobbed  or 
duCtors  for  preferving  buildings  from  ftrokes  of  light-  ^rduftori 
ning?  Ever  fince  the  difeovery  of  the  identity  ofarepref6. 
eleCtricity  and  lightning,  it  hath  been  allowed  by  all  ruble, 
parties,  that  .conductors  of  fome  kind  are  in  a  manner 
effentially  neceffary  for  the  fafety  of  buildings  in  thofe 
countries  where  thunder-ftorms  are  very  frequent.  The 
principle  on  which  they  aCt  hath  been  already  ex¬ 
plained  ;  iiamely,  that  the  eleCtric  fluid,  when  im¬ 
pelled  by  any  power,  always  goes  to  that  place  where 

H  2  it 
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J-lghtning'.  it  meets  with  the  leaft  refiftance,  as  all  other  fluids 
»  alfo  do.  As  metals,  therefore,  are  found  to  give 
the  leaft  refiftance  to  its  paffage,  it  will  always  choofe 
to  run  along  a  metalline  rod,  in  preference  to  a  paf¬ 
fage  of  any  other  kind.  We  muft,  however,  care¬ 
fully  confider  a  circumftance  which  feems  to  have  been 
too  much  overlooked  by  eleftricians  in  their  reafon- 
ings  concerning  the  eff’Cts  of  thunder-rods  j  namely. 
That  lightning,  or  electricity,  never  ftrikes  a  body, 
merely  for  the  fake  of  the  body  itfclf,  but  only  be- 
cfUife  by  means  of  that  body  it  can  readily  arrive  at 
the  place,  of  its  deftination.  When  a  quantity  of  elec¬ 
tricity  is  collected  from  the  earth,  by  means  of  an 
electric  machine,  a  body  communicating  with  the 
earth  will  receive  a  llrong  fpark  from  the  prime  con¬ 
ductor.  The  body  receives  this  fpark,  not  becaufe  it 
is  itfelf  capable  Of  containing  all  the  cleCtricity  of 
the  conductor  and  cylinder,  but  becaufe  the  natural 
fituation  of  the  fluid  being  difttirbed  by  the  motion  of 
the  machine,  a  ftream  of  it  is  fent  off  from  the  earth. 
The  natural  powers,  therefore,  make  an  effort  to  fup- 
ply  what  is  thus  drained  off  from  the  earth ;  and  as 
the  individual  quantity  which  comes  out  is  mdft  pro¬ 
per  for  fupplying  the  deficiency,  as  not  being  employed 
in  any  natural  purpofe,  there  is  always  an  effort  made 
for  returning  it  to  the  earth.  No  fooner,  then,  is 
a  conducting  body,  communicating  with  the  earth, 
prefented  to  the  eleCtrical  machine,  than  the  whole 
effort  of  the  eleCtricity  is  direCted  again  ft  that  body, 
not  merely  becaufe  it  is  a  conductor,  but  becaufe  it 
leads  to  the  place  where  the  fluid  is  directed  by  the 
natural  powers  by  which  it  is  governed,  and  at  which 
it  would  find  other  means  to  arrive,  though  that  body 
were  not  to  be  prefented.  That  this  is  the  cafe,  we 
may  very  eafily  fatisfy  ourfelves,  by  prefenting  the  very 
fame  conducting  fubftance  in  an  infulated  ftate  to  the 
prime  conductor  of  the  machine ;  for  then  we  /hall 
find,  that  only  a  very  fmall  fpark  will  be  produced. 
In  like  manner,  when  lightning  ftrikes  a  tree,  a  houfe, 
or  a  thunder-rod,  it  is  not  becaufe  thefe  objeCts  are 
high,  or  in  the  neighbourhood  of  the  cloud  ;  but  be¬ 
caufe  they  communicate  with'  fome  place  ‘  below  the 
furface  of  the  ground,  againft  which  the  impetus  of 
the  lightning  is  direCted  ;  and  at  that  place  the  light¬ 
ning  would  certainly  arrive,  though  none  of  the  above- 
mentioned  objefts  had  been  interpofed. 

The  fallacy  of  that  kind  of  reafoning  generally  em¬ 
ployed  concerning  the  ufe  of  thunder-rods,  will  now 
be  fufiaciently  apparent.  Becaufe  a  point  prefented  to 
an  eleCtrified  body  in  our  experiments,  always  draws 
off  the  eleCtricity  in  a  filent  manner ;  therefore  Dr 
Franklin  and  his  followers  have  concluded,  that  a 
pointed  conductor  will  do  the  fame  thing  to  a  thunder¬ 
cloud,  and  thus 'effectually  prevent  any- kind  of  danger 
from  a  ftroke  of  lightning.  Their  reafoning  on  this  fub- 
jeCt,  they  think,  is  confirmed  by  the  following  faCt 
among  many  others.  “  Dr  Franklin’s  houfe  at  Phila¬ 
delphia  was  furnilhed  with  a  rod  extending  nine  feet 
above  the  top  of  the  chimney.  To  this  rod  was  con¬ 
nected  a  wire  of  the  thickntfs  of  a  goofe-quill,  which 
defeended  through  the  wall  of  the  ftair-cafe  ;  where 
an  interruption  was  made,  fo  that  the  ends  of  the  wire, 
to  each  of  which  a  little  bell  was  fixed,  were  diftant 
from  each  'other  about  fix  inches ;  an  infulated  brafs 


ball  hanging  between  the  two  bells.  The  author  was  Lightni 
one  night  waked  by  loud  cracks,  proceeding  from  his  — — v“ 
apparatus  in  the  ftair-cafe.  He  perceived,  that  the 
brafs  ball,  inftead  of  vibrating  as  ufual  between  the  bells, 
was  repelled  and  kept  at  a  diftance  from  both ;  while 
the  fire  fometimes  paffed  in  very  large  quick  cracks  di- 
reCtly  from  bell  to  bell ;  and  fometimes  in  a  continued 
denfe  white  ftream,  feemingly  as  large  as  his  finger  ; 
by  means  of  which  the  whole  ftair-cafe  was  enlightened, 
as  with  fun-lhine,  fo  that  he  could  fee  to  pick  up  a 
pin.  -  From  the  apparent  quantity  of  eleCtric  matter 
of  which  the  cloud  was  thus  evidently  robbed,  by 
means  of  the  pointed  rod  (and  of  which  a  blunt  con¬ 
ductor  would  not  have  deprived  it),  the  author  con¬ 
ceives,  that  a  number  of  fuch  conductors  muft  con  15- 
derably  leffen  the  quantity  of  eleCtric  fluid  contained 
in  any  approaching  cloud,  before  it  comes  fo  near  as 
to  deliver  its  contents  in  a  general  ftroke.” 

For  this  very  reafon,  Mr  Benjamin  Wilfon  and  his 
followers,  who  conftitute  the  oppofite  party,  have  de¬ 
termined  that  the  ufe  of  pointed  conductors  is  utterly 
unfafe.  They  fay,  that  in  violent  thunder  ftorms  the 
whole  atmofphere  is  full  of  eleCtricity ;  and  that  at¬ 
tempts  to  exhauft  the  vaft  quantity  there  collected,  are 
like  attempting  to  clear  away  an  inundation  with  a 
fliovel,  or  to  exhauft  the  atmofphere  with  a  pair  of 
bellows.  They  maintain,  that  though  pointed  bodies 
will  effectually  prevent  the  accumulation  of  eleCtricity 
in  any  fubftance ;  yet  if  a  non-eleCtrified  body  is  in¬ 
terpofed  between  a  point  and  the  conductor  of  an 
eleCtrical  machine,  the  point  will  be  ftruck  at  the  fame 
moment  with  the  non-eleCtrified  body,  and  at  a  much 
•greater  diftance  than  that  at  which  a  knob  would  be 
ftruck.  They  affirm  alfo,  that,  by  means  of  this  filent 
folicitation  of  the  lightning,  inflammable  bodies,  fuch 
as  gun-powder,  tinder,  and  Kunckel’s  phofphorus, 
may  be  fet  on  fire  ;  and  for  thefe  laft  faCts  they  bring 
decifive  experiments.  From  all  this,  fay  they,  it  is 
evident  that  the  ufe  of  pointed  conductors  is  unfafe. 

They  folicit  a  difeharge  to  the  place  where  they  are  ; 
and  as  they  are  unable  to  conduCt  the  whole  eleCtricity 
in  the  atmofphere,  it  is  impoffible  for  us  to  know 
whether  the  difeharge  they  folicit  may  not  be  too 
great  for  our  conductor  to  bear  ;  and  confequently  all 
die  mifehiefs  arifing  from  thunder-ftorms  may  be 
expeCted,  with  this  additional  and  mortifying  cir¬ 
cumftance,  that  this  very  conduCtor  hath  probably 
folicited  the  fatal  ftroke,  when  without  it  the  cloud 
might  have  paffed  harmlefs  over  our  heads  without 
ftriking  at  all. 

Herethereafoningof  both  parties  feems  equally  wrong. 

They  both  proceed  on  this  erroneous  principle.  That 
in  thunder-ftorms  the  conduCtor  will  always  folicit  a 
difeharge,  or  that  at  fuch  time3  all  the  elevated  objeCts 
on  the  furface  of  the  earth  are  drawing  off  the  eleCtri- 
city  of  the  atmofphere.  But  this  cannot  be  the  cafe, 
unlefs  the  eleCtricity  of  the  earth  and  of  the  atmo¬ 
fphere  is  of  a  different  kind.  Now,  it  is  demonftrable, 
that  until  this  difference  between  the  eleCtricity  of  the 
atmofphere  and  of  the  furface  of  the  earth  ceafes,  there 
cannot  be  a  thunder-ftorm.  When  the  atmofphere 
begins  to  be  eleCtrified  either  pofitively  or  negatively, 
the  earth,  by  means  of  the  inequalities  and  moifture  of 
its  furface,  but  efpecially  by  the  vegetables  which 
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I.ightn-np.  grow  Upon  it,  abforbs  that  eleClrieity,  and  quickly  be- 

'  »  eomes  electrified  in  the  fame  manner  with  the  atmo- 

fphere.  This  abforption,  however,  e'eafes  in  a  very  fhort 
time,  beeaufe  it  cannot  be  continued  without  fetting  in 
motion  the  whole  of  the  eleCtric  matter  contained  in 
the  earth  itfelf.  Alternate  zones  of  pofitive  and  negative 
electricity  will  then  begin  to  take  place  belowthe  furface 
of  the  earth,  for  the  reafons  mentioned  under  the  article 
Electricity,  fed.  vi.  ■§  9.  Between  the  atmofphere 
and  one  of  thefe  zones,  the  ftroke  of  the  lightning  always 
will  be.  Thus  fuppofing  the  atmofphere  is  pofitivcly 
eledrified,  the  furface  of  the  earth  will,  by  means  of 
trees,  & c.  quickly  become  pofitively  eleCtrified  alfo ; 
we  fhall  fuppofe  to  the  depth  of  io  feet.  The  electri¬ 
city  eannot  penetrate  farther  on  aceount  of  the  refi¬ 
nance  of  the  eleCtric  matter  in  the  bowels  of  the  earth. 
At  the  depth  of  io  feet  from  the  furface,  therefore,  a 
zone  of  negatively  eleCtrified  earth  begins,  and  to  this 
zone  the  eleCtricity  of  the  atmofphere  is  attracted  ; 
but  to  this  it  cannot  get,  without  breaking  through 
the  pofitively  eleCtrified  zone  whieh  lies  uppermoft, 
and  lhattering  to  pieees  every  bad  conductor  which 
comes  in  its  way.  We  are  very  fure,  therefore,  that 
in  whatever  places  the  outer-zone  of  pofitively  eleClri- 
fied  earth  is  thinneft,  there  the  lightning  will  ftrike, 
whether  a  Conductor  happens  to  be  prefent  or  not.  If 
there  is  a  conductor,  either  knobbed  or  (harp-pointed, 
the  lightning  will  indeed  infallibly  ftrike  it ;  but  it 
would  alfo  have  ftruck  a  houfe  fituated  on  that  fpot, 

«*  itliout  any  conductor  ;  and  though  the  houfe  had  not 
been  there,  it  would  have  ftrlick  the  furface  of  the 
ground  itfelf. —  Again,  if  we  fuppofe  the  houfe  with 
its  conductor  to  (land  on  a  part  of  the  ground  where 
the  pofitively.  eleCtrified  zone  is  very  thick,  the  con¬ 
ductor  will  neither  filently  draw  off  the  eleCtricity, 
nor  will  the  lightning  ftrike  it,  though  perhaps  it  may 
ftrike  a  much  lower  objeCt,  or  even  the  furface  of  the 
ground  itfelf,  at  no  great  diftance ;  the  reafon  of 
.  which  undoubtedly  is,  that  there  the  zone  of  pofi¬ 
tively  eleCtrified  earth  is  thinner  than  where  the  con¬ 
ductor  was. 

We  mull  alfo  obferve,  that  the  Franklinians  make 
their  pointed  conductors  to  be  of  too  great  confe- 
qnence.  To  the  houfes  on  which  they  are  fixed,  no 
doubt,  their  importance  is  very  great :  but  inexhauft- 
ing  a  thunder-cloud  of  its  eleCtricity,  their  ufe  muft 
appear  trifling  ;  and  to  infill  on  it,  ridiculous.  Innu¬ 
merable  objeCts,  as  trees,  grafs,  &c.  are  all  confpiring 
to  draw  off  the  eleCtricity,  as  well  as  the  conductor,  if 
it  could  be  drawn  off ;  but  of  effecting  this  there  is  an 
impoffibiilty,  beeaufe  they  have  the  fame  kind  of  eleCtri¬ 
city  with  the  clouds  themfelves.  The  conductor  hath  not 
even  the  power  of  attracting  the  lightning  a  few  feet 
out  of  the  direction  which  it  would  choofe  of  itfelf.  Of 
this  we  have  a  molt  remarkable  and  deeilive  inftanee  in 
what  happened  to  the  magazine  at  Purfleet  in  Effex, 
on  May  15.  1777.  That  houfe  was  fumilhed  with  a 
pointed  conductor,  raifed  above  the  liigheft  part  of 
the  building  ;  nevertbelefs,  about  fix  in  the  evening  of 
the  abovementioned  day,  a  flalh  of  lightning  ftruck  an 
iron  cramp  in  the  comer  of  the  wall  confiderabiy 
lower  than  the  top  of  the  ecnduCtor,  and  only  46  feet 
in  a  Hoping  line  diltant  from  the  point. — This  pro¬ 
duced  a  long  difpute  with  Mr  Wilfon  concerning  the 
propriety  of  ufing  pointed  conductors ;  and,  by  the 
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favour  of  his  majefty,  he  was  enabled  to  conftruCt  aLightn'ng. 
more  magnificent  eleCtrical  apparatus  than  apy  private  *  y 
perfon  could  be  fuppofed  to  ereCt  at  his  own  expence, 
and  of  whieh  fome  account  is  given  under  the  article 
Electricity,  n°  83.  The  only  new  experiments, 
however,  which  this  apparatus  produced,  we  re  the 
firing  of  gunpowder  by  the  eleCtric  aura,  as  it  is  called  ; 
and  a  particularly  violent  Ihock  which  a  perfon  re¬ 
ceived  when  he  held  a  fmall  pointed  wire  in  his  hand, 
upon  which  the  conductor  was  difcliarged.  We  mull 
obferve,  that  the  eleCtrified  furface  of  the  conductor 
was  620.  feet ;  and  we  ean  have  but  little  idea  of  the 
ftrength  of  fparks  from  a  conductor  of  this  magnitude, 
fuppofing  it  properly  eleCtrified.  Six  turns  of  the 
wheel  made  the  difeharge  felt  through  the  whole  body 
like  the  ftrong  Ihock  of  a  Leyden  vial ;  and  nobody 
chofc  to  make  the  experiment  when  the  conductor  had 
received  a  higher  charge.  A  very  ftrong  (hock  was 
felt,  as  already  obferved,  when  this  conductor,  was  dif- 
eharged  upon  a  pointed  wire  held  in  a  perfon’s  hand, 
even  though  the  wire  communicated  with  the  earth  ; 
which  was  not  felt,  or  but  very  little,  when  a  knobbed 
wire  was  made  ufe  of.  To  account  for  this  difference 
may,  perhaps,  puzzle  eleCtricians  ;  but  with  regard  to 
the  ufe  of  blunt  or  pointed  thunder-rods,  both  experi¬ 
ments  feem  quite  inconclufive.  Though  a  very  great 
quantify  of  eleClrie  matter  filently  drawn,  off  will  fire 
gunpowder,  this  only  prove?  that  a  pointed  conduClor 
ought  not  to  pafs  through  a  barrel  of  gunpowder ; 
and  if  a  perfon  holding  a  pointed  wire  in  his  hand  re¬ 
ceived  a  ftrong  (hock  from  Mr  Wilfon’s  great  conduc¬ 
tor,  it  can  thence  only  be  inferred,  that  in  the  time  of 
thunder  nobody  ought  to  hold  the  eonduClor  in  their 
hands;  both  which  precautions  common  fenfe  would  dic¬ 
tate  without  any  experiment.  From  the  aeeident  at 
Purfleet,  however,  the  difputants  on  both  fides  ought 
to  have  fecn,  that,  with  regard  to  lightning,  neither 
points  nor  knobs  can  at t raft.  Mr  Wilfon  fuvely  had 
no  reafon  to  condemn  the  pointed  eonduClor  for  foli¬ 
ating  the  flalh  of  lightning,  feeing  it  did  not  ftrike  the 
point  of  the  conduClor,  but  a  blunt  cramp  of  iron  ; 
neither  have  the  Franklinians  any  reafon  to  boall  of 
its  effeCt  in  Jilmily  drawing  off  the  eleCtric  matter,  fince 
all  its  powers  were  neither  able  to  prevent  the  flalh, 
nor  to  turn  it  46  feet  out  of  its  way.  The  matter  of 
faCl  is,  the  lightning  was  determined  to  enter  the  earth 
at  the  place  where  the  board-houfe  (lands,  or  near  it. 

The  conduClor  fixed  on  the  lioufe  offered  the  eafiell 
communication :  but  46  feet  of  air  intervening  be¬ 
tween  the  point  of  the  conduClor  and  the  place  of 
explolion,  the  refiftance  was  lefs  through  the  blunt 
cramp  of  iron,  and  a  few  bricks  moiftened  with  rain¬ 
water,  to  the  fide  of  the  metalline  conduClor,  than 
through  the  46  feet  of  air  to  its  point;  fdr  the  former 
was  the  way  in  which  the  lightning  actually  paffed. 

Mr  Wilfon  and  his  followers  feem  alfo  miftaken  in 
fuppofing  that  a  pointed  conduClor  can  folicit  a  greater 
difeharge  than  what  would  otherwife  happen.  Allow¬ 
ing  the  quantity  of  eleClricity  in  the  atmofphere  du¬ 
ring  the  time  of  a  thunder-ftorni  to  be  as  great  as  they 
pleafe  to  fuppofe  ;  neverthelefs,  it  is  impoflible  that 
the  air  can  part  with  all  its  eleClricity  at  onee,  on  ac¬ 
count  of  the  difficulty  with  which  the  fluid  moves  in 
it.  A  pointed  conduClor,  therefore,  if  it  does  any 
thing  at  all,  Can  only  folicit  the  partial  difeharge 
which 
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•■which  is  to  be  made  at  any  rate  :  and  if  none  were  to  is  evidently  occafioned  by  the  fudden  re  entrance  of  the  Lightning, 
be  made  though  the  conductor  was  abfent,  its  prefence  eleCtric  fire  naturally  belonging  to  his  body  and  to  the  “ * 
will  not  be  able  to  effeCt  any.  fecond  conduCtor,  which  had  before  been  expelled  from 

An  objection  to  the  ufe  of  conductors,  whether  them  by  the  aCtion  of  the  charged  prime  conductor 
blunt  or  pointed,  may  be  drawn  from  the  accident  upon  them ;  and  which  returns  to  its  former  place 
which  happened  to  the  poor-houfe  at  Heckingham,  the  inftant  that  aCtion  or  elaftic  preffure  ceafes.  The 
which  was  ftruck  by  lightning  though  fur ni fired  with  author  (hows,  that  there  can  be  no  reafon  to  fuppofe 
eight  pointed  conductors ;  but  from  an  accurate  con-  that  the  eleCtrical  difcharge.  from  the  prime  conduCtor 
fideration  of  the  manner  in  which  the  conductors  were  fiiould  in  this  experiment  divide  itfelf  at  the  inftant  of 
fituated,  it  appears,  that  there  was  not  a  poffibility  of  the  explofion,  and  go  different  ways,  fo  as  to  ftrike  the 
their  preventing  any  ftroke.  See  Philofophical  Tran-  ,  fecond  conductor  and  infulated  perfon  in  this  manner, 
faCtions,  Vol.  LXXII.  p.  361.  and  at  fuch  a -diftance  from  it. 

In  a  late  publication  on  the  fubjeCt  of  eleCtricity  by  When  the  fecond  conductor  and  the  infulated  per- 
Lord  Mahon,  we  find  a  new  kind  of  lightning  made  fon  are  placed  in  the  denftft  part  of  the  eleCtrical  atmo- 
mention  of,  which  he  is  of  opinion  may  give  a  fatal  fphere  of  the  prime  conductor,  or  juft  beyond  the  ftri- 
ftroke,  even  though  the  main  explofion  be  at  a  con-  king  diftance,  the  effcCts  are  ftill  more  confiderable ; 
fiderable  diftance  ;  a  mile,  forinftance,  or  more.  This  the  returning  ftroke  being  extremely  fevere  and  pungent, 
he  calls  the  eleCtrical  returning  Jlroke }  and  exemplifies  it  and  appearing  confiderably  (harper  than  even  the  main 
in  the  following  manner,  from  fome  experiments  made  Jlrohe  itfelf,  received  direCtly  from  the  prime  conduCtpr. 
with  a  very  powerful  eleCtrical  machine,  the  prime  This  circumftance  the  author  alleges  as  an  unanfwer- 
conduCtor  of  which  (fix  feet  long,  by  one  foot  diame-  able  proof  that  the  effeCt  which  he  calls  the  returning 
ter)  would  generally,  when  the  weather  was  favourable,  Jlroke ,  was  not  produced  by  the  main  Jlroke  being  any 
ftrike  into  a  brafs  ball  connected  with  the  earth,  to  the  wife  divided  at  the  time  of  the  explofion,  finceno  ejfed 
diftance  of  18,  inches  or  more.  In  the  following  ac-  can  ever  be  greater  than  the  caufe  by  which  it  is  imrne- 
Gount,  this  brafs  ball,  which  we  (hall  call  A,  is  fuppofed  diately  produced. — Having  taken  the  returning  Jlroke 
to  be  conftantly  placed  at  the  Jlriking  dftance ;  fo  that  eight  or  ten  times  one  morning,  he  felt  a  confiderable 
the  prime  conduCtor,  the  inftant  that  it  becomes  fully  degree  of  pain  acrofs  his  cheft  during  the  whole  even- 
charged,  explodes  into  it.  ing,  and  a  difagreeable  fenfation  in  his  arms  and  wrifts 

Another  large  conduCtor,  whieh  we  (hall  call  the  all  the  next  day. 
fecond  conductor,  is  fufpended,  in  a  perfectly  infulated  We  come  now  to  the  application  of  this  experiment^ 
ftate,  farther  from  the  prime  conduCtor  than  the  Jlri-  and  of  the  doCtrine  deduced  from  it,  to  what  paffe* 
king  diftance,  but  within  its  electrical  almofphere ;  at  the  in  natural  electricity,  or  during  a  tlulnder-ftorm  ;  in 
diftance  of  fix  feet,  for  inftance.  A  perfon  {landing  which  there  is  reafon  to  expeCt  fimilar  effeCts,  but  on 
on  an  infulating  ftool  touches  this  fecond  condudor  very  a  larger  fcale  :  —  a  fcale  fo  large  indeed,  according  to 
lightly  with  a  finger  of  his  right  hand ;  while,  with  a  the  author’s  reprefentation,  that  perfons  and  animals 
finger  of  his  left  hand,  he  communicates  with  the  may  be  deftroyed,  and  particular  parts  of  buildings 
earth,  by  touching  very  lightly  a  fecond  brafs  ball  fixed  may  be  confiderably  damaged,  by  an  electrical  return- 
at  the  top  of  a  metallic  Hand,  on  the  floor,  and  which  ing  Jlroke,  occafioned  even  by  fome  very  diftant  explo¬ 
re  (hall  call  B.  Jion  from  a  thunder-cloud poffibly  at  the  diftance  of 

While  the  prime  conductor  is  receiving  its  eleCtricity,  a  mile  or  more, 
fparks  pafs  (at  lead  if  the  diftance  between  the  two  It  is  certainly  eafy  to  conceive,  that  a  charged  ex- 
conduCtors  is  not  too  great )  from  the  fecond  conduCtor  tenfive  thunder-cloud  muft  be  productive  of  effects  fi- 
to  the  infulated  perfon’s  right  hand;  while  fimilar  and  milar  to  thofe  produced  by  the  author's  prime  conduc- 
fimultaneous  fparks  pafs  ontfrom  the  finger  of  his  left  tor.  Like  it,  while  it  continues  charged,  it  will,  by 
hand  into  the  fecond  metallic  ball  B,  communicating  the  fuperinduced  elajlic  eleCtrical prejfure  of  its  atmofphere., 
with  the  earth.  Thefe  fparks  are  part  of  the  natural  to  ule  the  author’s  own  exprefiion,  drive  into  the 
quantity  of  eleCtric  matter  belonging  to  the  fecond  earth  a  part  of  the  eledric  fluid  naturally  belonging  to 
tonduClor,  and  to  the  infulated  perfon ;  driven  from  the  bodies  which  are  within  the  reach  of  its  widely 
them  into  the  earth,  through  the  ball  B,  and  itsftand,  extended  atmofphere  ;  and  which  will  therefore  become 
by  the  elaftic  preffure  or  action  of  the  eleCtrical  atmo-  negatively  eleCtrical.  This  portion  too  of  their  eleCtric 
fphere  of  the  prime  conduCtor.  The  fecond  conduCtor  fire,  as  in  the  artificial  experiments,  will,  on  the  ex- 
and  the  infulated  perfon  are  hereby  reduced  to  a  ne-  plofion  of  the  cloud,  at  a  diftance,  and  the  ceffation  of 
gative  ftate.  its  aCtion  upon  them,  fuddenly  return  to  them  ;  fo  as 

At  length,  however,  the  prime  conduCtor,  having  to  produce  an  equilibrium,  and  reftore  them  to  their 
acquired  its  full  charge,  fuddenly  ftrikes  into  the  ball  natural  ftate. 

A,  of  the  firft  metallic  (land,  placed  for  that  purpofe  To  this  theory,  the  authors  of  the  Monthly  Review  Anfwcred 
at  the  ft  viking  diftance  of  17  or  18  inches.  The  ex-  have  given  the  following  anfwer:  “We  cannot,  how- by  the  R«- 
plofion  being  made,  and  the  prime  conduCtor  fuddenly  ever,  agree  with  the  ingenious  author,  with  refpeCt  to  vieW€rs* 
robbed  of  its  eleCtric  atmofphere,  its  preffure  or  aCtion  the  greatnefs  of  the  effeCts,  or  of  the  danger  to  be  ap- 
on  the  fecond  conduCtor,  and  on  the  infulated  perfon,  prehended  from,  the  returning  Jlroke  in  this  cafe;  as  we 
as  fuddenly  ceafes;  and  the  latter  inftantly  feels  a  fmart  think  his  eftimate  is  grounded  on  an  erroneous  founda- 
returning Jlroke,  though  he  has  no  direCt  or  vifible  com-  tion. — ‘  Since  (fays  he)  the  denfity  of  the  eleCtrical  at- 
munication  (except  b^  the  floor)  either  with  the  ftri-  mofphere  of  a.  thunder-cloud  is  fo  immenfe,  when  compa- 
king  or ftruck  body,  and  is  placed  at  the  diftance  of five  red  to  the  eleCtrical  denfity  of  the  eleCtrical  atmofphere: 
or  fix  feet  from  both  of  them.  This  returning  ftroke  of  any  prime  conductor,  charged  by  means  of  any  eleCtri¬ 
cal 
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Ughtni'  g.  cal  apparatus  whatfoever  ;  and  fince  a  returning  Jlroh, 
w”v  when  produced  by  the fudclen  removal  of  even  the  weak 
elaftic  eledlrical  prcffure  of  the  eledlrical  atmofphere  of 
a  charged  prime  conclu dor,  may  be  extremely  frong,  as 
we  have  feen  above  ;  it  is  mathematically  evident,  that, 
when  a  returning  frole  comes  to  be  produced  by  the 
fudden  removal  of  the  very  ftrong  elaftic  eledlrical  pref- 
fure  of  the  eledlrical  atmofphere  of  a  thunder-cloud 
powerfully  charged ;  the  ftrength  of  fuch  a  returning 
Jlrole  mull  be  enormous.’ 

“  If  indeed  the  quantity  of  eledlric  fluid  naturally 
contained  in  the  body  of  a  man,  for  inftance,  were  im- 
menfe,  or  indefinite,  the  author’s  eftimate  between  the 
effects  producible  by  a  cloud,  and  thofe  caufed  by  a 
prime  conductor,  might  be  admitted.  But  furely  an 
electrified  cloud, — how  great  foever  may  be  its  ex¬ 
tent,  and  the  height  of  its  charge  when  compared 
with  the  extent  and  charge  of  a  prime  condudlor — 
cannot  expel  from  a  man’s  body  (or  any  other  body) 
more  than  the  naturdl  quantity  of  eledlricity  which  it 
contains.  On  the  fudden  removal,  therefore,  of  the 
preffure  by  which  this  natural  quantity  had  been  ex¬ 
pelled,  in  confequence  of  the  explofion  of  the  cloud 
into  the  earth;  no  more  (at  the  utmoft)  than  his  whole 
natural Jlocl  of  eledlricity  can  re-enter  his  body  (c). 
But  we  have  no  reafon  to  fuppofethat  this  quantity  is 
fo  great,  as  that  its  fudden  re -entrance  into  his  body 
fiiould  deftroy  or  even  injure  him. 

44  In  the  experiment  above  deferibed,  the  iufulated 
perfon  receives  into  his  body,  at  the  inftant  of  the  re¬ 
turning  Jlrole ,  not  only  all  that  portion  of  his  own 
natural  eledlric  fire  which  had  been  expelled  from  it; 
but  likewife  tranfmits  through  it,  at  the  fame  inftant, 
in  confequence  cf  his  peculiar  Jituation ,  all  the  electric  fire 
of  which  the  large  fecond  condudlor  had  been  robbed; 
and  which  mult  neceffarily  re- pafs  through  his  body, 
to  arrive  at  that  condudlor.  To  render  the  cafe 
fomewhat  parallel,  in  natural  eleftricity,  the  man’s  body 
mull  be  fo  peculiarly  circumftanccd,  fuppofing  him  to 
be  in  a  lioufe,  that  the  eledlric  matter  which  has  been 
expelled  from  the  houfe  into  the  earth,  by  the  prcffure 
©f  an  extenfive  thunder-cloud,  could  not  return  back 
into  the  building,  on  the  explofion  of  the  cloud  at  a  di- 
llance,  without  palling  through  his  body  :  a  cafe  not 
likely  to  happen,  unlefs  the  houfe  were  infulated  (like 
the  fecond  condudlor  in  the  preceding  experiment), 
and  his  body  became  the  channel  through  whf.  h  alone 
the  houfe  could  have  its  eledlric  matter  reftored  to  it ; 
it  appears  much  more  probable  that  the  eledlric  mat¬ 
ter  returns  to  the  houfe  through  the  fame  channels  by 
which  it  before  infenfibly  paffed  out,  and  with  equal 
filence,  though  more  fuddenly. 


“  In  the  eafe  of  a  man  who  is  abroad,  and  in  asldglftnlag.. 
open  field,  during  the  time  of  an  explofion  :  —  as  he  is  ' 

unconnedled  with  other  maffes  of  matter  above  him, 
no  more  than  the  precife  quantity  of  eledlric  fire,  which 
had  been  before  expelled  from  his  body,  will  fuddenly 
return  into  it  at  the  inftant  of  a  diftant  explofion  :  and 
that  this  quantity  is  not  ufually  very  large,  may  be  in¬ 
ferred  from  many  confiderations. 

44  When  a  perfon  Handing  on  the  ground  holds  a 
pair  of  Mr  Canton’s  balls  in  his  hand,  while  a  highly 
charged  thunder-cloud  is  fnfpended  over  his  head ;  the 
angle  made  by  the  balls  indicates  the  electrical  fate  of 
that  perfon,  or  the  quantity  of  natural  electricity  of 
which  his  body  is  at  that  time  deprived,  by  the  adtion 
of  the  ( pc f lively)  charged  cloud  hanging  over  him. 

But  we  have  never  feen  the  repulfion  of  the  balls  fo 
confiderable,  as  to  furnifh  any  juft  apprehenfions  that 
the  return  of  his  natural  eledlric  matter,  however  fud¬ 
den,  could  be  attended  with  injury  to  him:  nor  would 
he  be  fenfible  of  any  commotion  on  the  balls  fuddenly 
coming  together ;  though  a  fpark  might  undoubtedly 
be  perceived,  at  that  inftant,  were  he  iufulated,  and 
placed  in  the  fame  manner  with  the  author  when  he 
tried  the  above-related  experiment. 

“  The  author  neverthelefs  obferves,  that  ‘  there  have 
been  inflances  of  perfons  who  have  been  killed  by  na¬ 
tural  eledlricity,  having  been  found  with  their  Jhoes  torn, 
and  with  their  feet  damaged  by  the  eledlrical  fire ;  but 
who  have  not  had,  over  their  whole  body,  any  other 
apparent  marks  of  having  been  ftruck  with  lightning.’ 

He  adds,  4  if  a  man  walking  out  of  doors  were  to  be 
killed  by  a  returning  froke,  the  eledlrical  fire  would 
ruflx  into  that  man’s  body  through  his  fet,  and  his  feet 
only ;  which  would  not  be  the  cafe,  were  he  to  be' 
killed  by  any  main  Jlrole  of  explofion,  either  pofitive  or 
negative.’ 

“  It  would  be  no  difficult  talk,  we  think,  to  account 
for  thefe  appearances  in  a  different  manner;  were  all 
the  circumftances  attending  the  cafe  minutely  afeer- 
tained:  but  without  interrogating  the  dead  on  this 
fubjedl,  we  may  more  fatisfadlorily  appeal  to  the  ex¬ 
perience  of  the  living  (fl),  to  fhow,  that  though  the 
returning  frole  mull  take  place,  in  all  thunder-ftoims, 
in  fame  degree  or  other ;  yet  it  is  not  of  that  alarming 
magnitude  which  the  author  aferibes  to  it.  If,  in  any 
particular  thunder-ftorm,,a  man  in  the  open  fields  could, 
be  killed,  at  the  inftant  of  a  diftant  explofion,  merely 
by  the  return  of  his  own  eledlric.  fire,  which  had  before 
been  driven  out  of  his  body ;  furely  numerous  obfer- 
vations  of  perfons  who  had  experienced  the  returning 
frole,  in fighter  degrees,  would  be  familiar ;  and  fcarce 
a  great  thunder-ftorm  mull  have  occurred,  in  which 

one 


(c)  “  We  fuppofe  the  perfon  not  to  be  fo  fituated,  that  the  returning  fre  of  other  bodies  mult  neceffarily 
pafs  through  his  body.” 

(d)  “  The  author  does  indeed  produce  a  living  evidence,  in  the  cafe  of  a  perfon  at  Vienna,  who,  he  has 
been  credibly  informed,  received  an  eledlrical  fhock,  by  having  held  one  hand  accidentally  in  contadl  with  an 
interrupted  metallic  conducing  rod,  at  the  inftant  that  a  thunder-cloud  exploded  at  the  diftance,  as  was  con- 
jedlured,  of  above  half  an  Englilh  mile.  He  likewife  obferves,  that  a  4  very  ftrong,  bright,  and  fudden  frole1' 
(or  fpark)  of  eledlrical  fire  has  been  feen,  by  feveral  eledlricians,  to  pafs  in  the  interval,  or  interruption,  pur- 
pofely  left  in  the  condudling  rod  of  a  houfe  at  the  inftant  of  a  diftant  explofion  ;  and  4  when  it  was  fully- 
proved,  by  the  fharp  point  of  the  condudlor  not  being  melted,  or  even  tinged,’  that  the  condudlor  itfelf  bad 
not  been  ftruck. — Thefe  obfervations,  however,  do  not  by  any  means  prove  the  magnitude  or  danger  of  the  re.*- 
turning  ftroke,  but  merely its  ex  fence  ;  which  we.  do  not<jonteft_’.’ 
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•Lightning',  one  perfon  or  another  mull  not,  at  the  inftant  of  an 
‘‘t— "v- ~  exploAon,  have  felt  the  effects  of  the  returning firohe,  in 
fome  degree  or  other—  from  that  of  a  violent  concujfion ,  to 
that  of  a  flight  and  almoft  imperceptible  pulfation.  But 
no  observations  of  this  kind  are  known  to  us;  nor  have 
we  ever  heard  of  any  perfon ’s  experiencing  any  kind 
of  eleftrical  commotion  in  a  thunder-ftorm,  except 
fuch  as  have  either  been  direftly  ftruck,  or  have  hap¬ 
pened  to  be  in  the  very  rear  neighbourhood  of  the  fpot 
where  the  explofion  took  place. 

“  The  author  has  been  aware  of  this  objection, 
which  he  propofes,  and  endeavours  to  remove:  but  his 
anfwer  to  it  amounts  to  little  more  than  what  has  been 
already  quoted  from  him ;  that  is,  to  a  Ample  efti- 
mate  of  the  enormous  difference  between  the  eleflric'il 
denflty,  or  the  elafiic  electrical  premiere,  of  the  atmofphere 
of  an  extenfive  thunder  cloud,  and  ’  that  of  a  charged 
prime  condu&or.  We  have  already  obferved,  that  tins' 
is  not  the  proper  method  of  eftimating  their  different 
effects,  when  thefe  two  caufes,  how  unequal  foever  in 
power,  are  confidered  as  exerting  that  power  on  bodies 
containing  a  limited  and  comparatively  fmall,  quantity 
of  tdeftric  matter. 

“  We  have  been  induced  to  difeufs  this  fubjeft  thus 
particularly,  with  a  view  to  quiet  the  minds  of  the  ti¬ 
morous;  as  the  author’s  extenflon  of  his  principles,  rc- 
fpefting  the  returning  ftroke  in  artificial  electricity,  to 
what  paffes  in  natural  eleftricity,  holds  out  a  new, 
and,  in  our  opinion,  groundlefs  fubjeft  of  terror  to 
thofe  who,  in  the  midil  of  their  apprehenflor.s,  have 
hitherto  only  dreaded  the  effefts  of  a  thnnder-ftorm 
when  it  made  near  approaches  to  them  ;  but  who,  if 
this  doftrine  were  believed,  would-  never  think  tliem- 
l’elvea  in  fecurity  while  a  thunder-cloud  appeared  in 
flght,  unlefs  fheltered  in  a  houfe  furnifhed  with  pro¬ 
per  conduftors :  —  for  wc  fhould  not  omit  to  remark, 
that  a  fubfequent  obfervation  tends  to  diminifh  their 
fears,  by  flowing  that  high  and  pointed  conductors  tend 
to  fecure  both  perfons.  and  buildings  againlt  the  va¬ 
rious  effeCts  of  any  returning firohe  whatever,  as  well  as 
of  the  main  firohe.” 

A  late  melancholy  accident  which  happened  in  Scot¬ 
land  has  afforded  'Lord  Mahon  an  opportunity  of 
bringing  additional  arguments  in  favour  of  his  fyltem. 
An  account  of  this  accident  is  given  by  Patrick  Bry- 
done,  Efq;  F.  R.  S.  in  the  77th  volume  of  the  piiilo- 
fophical  Tranfaftions.  It  happened  on  the  19th  of 
July  1785,  near  Coldflftream  on  the  Tweed.  The 
morning  was  Ane,  with  the  thermometer  at  68  ;  but 
about  eleven  o’clock  the  fky  became  obfeured  with 
clouds  in  the  fouth-eaft  :  and  betwixt  twelve  and  one 
a  ftorm  of  thunder  and  lightning  came  on.  This 
ftorm  was  at  a  conAderable  diftance  from  Mr  Brydone's 
houfe,  the  intervals  between  the  flafli  and  crack  being 
from  25  to  30  feconds,  fo  that  the  phice  of  exploAon 
mull:  have  been  betwixt  Ave  and  Ax  miles  off :  but 
while  our  author  was  obferving  the  progrefs  of  the 
ftorm,  he  was  fuddenly  furprifed  with  a  loud  report, 
neither  preceded  nor  accompanied  by  any  flafli  of  light¬ 
ning,  which  refembled  the  exploAon  of  a  great  num¬ 
ber  of  mulkets,  in  fuch  quick  fucceffion,  that  the  ear 
could  fcarcely  diferiminate  the  founds.  On  this  the 
thunder  and  lightning  iullantly  ceafed,  the  clouds  be¬ 
gan  to  feparate,  and  the  Iky  foon  recovered  its  fereni- 
ty.  In  a  little  time  Mr  Brydone  was  informed,  that 
N°  182. 
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a  man  with  two  horfes  had  been  killed  by  the  thun-liVhtnioe. 
der ;  and,  on  running  out  to  the  place,  our  author  -"“V— 
found  the  two  horfes  lying  on  the  fpot  where  they  had 
been  Aril  ftrijck,  and  ftill  yoked  to  the  cart.  As  the 
body  of  the  man  who  was  killed  had  been  carried  off, 

Mr  Brydone  himfelf  had  not  an  opportunity  of  exa¬ 
mining  it,  but  was  informed  by  Mr  Bell,  ininifter  of 
Coldftreain,  who  favv  it,  that  the  fkin  of  the  right 
thigh  was  much  burnt  and  Ihrivelled  ;  that  there  were 
many  marks  of  the  fame  kind  all  over  the  body,  but 
none  on  the  legs  :  his  clothes,  particularly  Ins  Ihilt, 
had  a  ftrong  fmell  of  burning;  and  there  was  a  zig¬ 
zag  line  of  about  an  inch  and  a  quarter  broad,  extend¬ 
ing  from  the  chin  to  the  right  thigh,  and  which  feem-  , 
ed  to  have  followed  the  di  reft  ion  of  the  buttons  of  his 
wafffcoat.  The  body  was  buried  in  two  day's  without 
any  appearance  of  putrefaftion. 

Mr  Brydone  was  informed  by  another  perfon  who 
accompanied  him  that  was  killed,  of  the  particular  cir- 
cumftances.  They  were  both  driving  carts  loaded 
with  coals ;  and  James  Lauder,  the  perfon  who  was 
killed,  had  the  charge  of  the  foremoft  cart,  and  was  flt- 
ing  on  the  fore  part  of  it.  They  had  croffed  the 
Tweed  a  few  minutes  before  at  a  deep  ford,  and  had 
almoft  gained  theliigheft  part  of  an  afeeut  of  about  65 
or  70  feet  above  the  bed  of  the  river,  when  he  was 
ilunned  with  the  report  above  mentioned,  and  faw  his 
companion  with  the  horfes  and  cart  fall  down.  On 
running  up  to  him,  he  found  him  quite  dead,  with  his 
face  livid,  his  clothes  torn  in  pieces,  and  a  great  fmell 
of  burning  about  him.  At  the  time  of  the  exploAon 
he  was  but  about  24  yards  diftant  from  Lauder’s  cart,  * 
and  had  him  full  in  view  when  he  fell,  but  felt  no 
fliock,  neither  did  he  perceive  any  flafli  or  appearance 
of  lire.  At  the  time  of  the  exploAon  his  horfes  turned 
round,  and  broke  their  harnefs.  The  horfes  had  fallen 
on  their  left  lide,  and  their  legs  had  made  a  deep  im- 
prefiion  ontheduft;  which,  on  lifting  them  up,  fhowed 
the  exaft  form  of  each  leg,  fo  that  every  principle  of 
life  feemed  to  have  been  extinguifhed  at  once,  without 
the  leaft  ftrnggle  or  convullive  motion.  The  hair  was 
Anged  over  the  greateft  part  of  their  bodies,'  but  was 
moil  perceptible  on  their  belly  and  legs.  Their  eyes 
were  dull  and  opaque,  as  if  they  had  been  long  dead, 
though  Mr  Brydone  faw  them  in  half  an  hour  after  the 
accident  happened.  The  joints  were  all  fupple,  and  he 
could  not  obferve  that  any  of  the  bones  were  broken  or 
aiffolved,  as  is  faid,  to  befometimes  the  cafe  with  thofe 
who  are  killed  by  lightning.  The  left  fhaft  of  the 
cart  was  broken,  and  fplinters  had  been  thrown  off  in 
many  places  ;  particularly  where  the  timber  of  the 
cart  was  connefted  by  nails  or  cramps  of  iron.  Many 
pieces  of  the  coal  were  thrown  to  a  conAderable  di- 
ftance;  and  fome  of  them  had  the  appearance  of  being 
fome  time  on  a  Are.  Lauder’s  hat  was  torn  into  in¬ 
numerable  fmall  pieces  ;  and  fome  part  of  his  hair  was 
flrongly  united  to  thofe  which'  had  compofed  the  crown 
of  it.  About  four  feet  and  a  half  behind  each  wheel 
of  the  cart  he  obferved  a  circular  hole  of  about  20 
inches  diameter,  the  centre  of  which  was  exaftly  in  the 
track  of  each  wheel.  The  earth  was  torn  up  as  if  by 
violent  blows  of  a  pick-ax  ;  and  the  fmall  ftoites  and 
dull  were  fcattered  on  each  ftde  of  the  road.  The 
tracks  of  the  wheels  were  ftrongly  marked  in  the  dull, 
both  before  and  behind  thefe  holes,  but  did  not  in  the 
fmalkft 
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l  ightning,  fmalleft  degree  appear  on  the  fpots  themfelves  for  up- 
*  ’  wards  of  a  foot  and  a  half.  There  were  evident  marks 

of  fufion  on  the  iron  rings  of  the  wheels ;  the  fur- 
face  of  the  iron,  the  whole  breadth  of  the  wheel,  and 
for  the  length  of  about  three  inches,  was  become  blu- 
ilh,  had  loli  its  polifh  and  fmoothnefs,  and  was  formed 
into  drops  which  projected  fenfibly,  and  had  a  roundifh 
form  ;  but  the  wood  did  not  appear  any  way  injured  by 
the  heat  which  the  iron  mull'  have  conceived.  To  deter¬ 
mine  whether  thefe  were  made  by  the  explofion  which 
had  torn  up  the  ground,  the  cart  was  pulhed  back  on  the 
fame  trails  which  it  had  deferibed  on  the  road  ;  and  the 
marks  of  fufion  were  found  exadtly  to  correfpond  with 
the  centres  of  the  holes.  They  had  made  almofthalfa 
revolution  after  the  explofion ;  which  our  author  aferibes 
to  the  cart  being  pulled  a  little  forward  by  the  fall  of  the 
horfes.  Nothing  remarkable  was  obferved  on  the  oppo- 
fite  part  of  the  wheel.  The  broken  ground  had  a  fmell 
fomething  like  that  of  ether ;  the  foil  itfelf  was  very  dry 
and  gravelly. 

The  cataftfophe  was  likewife  obferved  by  a  (hepherd, 
at  the  dillance  of  about  200  or  300  yards  from  thefpot. 
He  faid,  that  he  was  looking  at  the  two  carts  going  up 
the  bank  when  he  heard  the  report,  and  faw  the  fore- 
moll  man  and  horfes  fall  down  ;  but  obferved  no  light¬ 
ning,  nor  the  leall  appearance  of  fire,  only  he  faw  the 
dull  rife  about  the  place.  There  had  been  feveral  fialhes 
of  lightning  before  that  from  the  fouth-eaft  ;  whereas 
the  accident  happened  to  the  north-well  of  the  place 
where  he  Hood.  He  was  not  fenfible  of  any  Ihock. 

Our  author  next  gives  an  account  of  feveral  pheno- 
meneaa  which  happened  the  fame  day,  and  which  were 
evidently  connedted  with  the  explofion.  A  Ihepherd 
tending  his  flock  in  the  neighbourhood,  obferved  a 
lamb  drop  down  ;  and  faid,  that  he  felt  at  the  fame 
time  as  if  fire  had  palled  over  his  face,  though  the 
lightning  and  claps  of  thunder  were  at  a  confiderable 
dillance.  He  ran  up  to  the  creature  immediately,  but 
found  it  quite  dead  ;  on  which  he  bled  it  with  his 
knife,  and  the  blood  flowed  freely.  The  earth  was 
not  torn  up  ;  nor  did  he  obferve  any  dull  rife,  though 
he  was  only  a  few  yards  dillant.  This  happened  about 
a  quarter  of  an  hour  before  Lauder  was  killed,  and 
the  place  was  only  about  300  yards  dillant. 

About  an  hour  before  the  explofion,  two  men  Hand¬ 
ing  in  the  middle  of  the  Tweed,  filhing  for  falinon, 
were  caught  in  a  violent  whirlwind,  which  felt  fultry 
and  hot,  and  almoll  prevented  them  from  breathing. 
They  could  not  reach  the  bank  without  much  difficul¬ 
ty  and  fatigue  ;  but  the  whirlwind  tailed  only  a  very 
Ihort  time,  and  was  fucceeded  by  a  perfedt  calm. 

A  woman  making  hay,  near  the  banks  of  the  river, 
fell  fuddenly  to  the  ground,  and  called  out  that  Ihe 
had  received  a  violent  blow  on  the  foot,  and  could  not 
imagine  from  whence  it  came  ;  and  Mr  Bell,  the  mi- 
nilter  above  mentioned,  when  walking  in  his  garden, 
a  little  before  the  accident  happened  to  Lauder,  felt 
16  feveral  times  a  tremor  in  the  ground. 

Mr  Bry-  The  conclufion  drawn  from  thefe  fails  by  Brydone 
cliifioris”0""  *€’  l^at  at  t'rne  t'ie  explofion  the  equilibrium 
from  the  between  the  earth  and  the  atmofphere  feems  to  have 
fads.  been  completely  reflored,  as  no  more  thunder  was 
heard  nor  lightning  .obferved  ;  the  clouds  were  dif- 
pelled,  and  the  atmofphere  relumed  the  moll  perfedt 
tranquillity  :  “  But  how  this  vaft.  quantity  of  electric 
matter  (lays  he)  could  be  difeharged  from  the  one  ele- 
Vol.X.  Parti. 
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ment  to  the  other,  without  any  appearance  of  fire,  I  Lightning. 

ffiall  not  pretend  to  examine.  From  the  whole  it - f 

would  appear,  that  the  earth  had  acquired  a  great  fu- 
perabundance  of  electrical  matter,  which  was  every 
where  endeavouring  to  fly  olf  into  the  atmofphere. 

Perhaps  it  might  be  accounted  for  from  the  exceffive 
drynefs  of  the  ground,  and  for  many  months  the  al¬ 
moll  total  want  of  rain,  which  is  probably  the  agent 
that  nature  employs  in  preferving  the  equilibrium  be¬ 
tween  the  two  elements.” 

Lord  Malion,  now  Earl  Stanhope,  whofe  obfervations  Arguments 
on  this  accident  are  publilhed  in  the  fame  volume,  en-  drawn  by 
deavours  to  ellablilh  the  following  pofitions  as  fails.  Earl  Stan- 

1.  That  the  man  and  horfes  were  not  killed  by  any  jV 

direEl  main  Jlroke  of  explofion  from  a  thunder-cloud  ei-  fyftem. 
ther  pofitively  or  negatively  eledlrified. 

2.  They  were  not  killed  by  any  tranfmitted  main 
Jlroke  either  politive  or  negative. 

3.  The  mifehief  was  not  done  by  any  lateral  explofion. 

All  thefe  are  evidently  true,  at  leall  with  refpedt  to 
lightning  at  that  time  falling  from  the  clouds ;  for  all 
the  lightning  which  had  taken  place  before  was  at  a 
great  dillance. 

4.  They  were  not  fuffocated  by  a  fulphureous  va¬ 
pour  or  fmell  which  frequently  accompanies  eleilricity. 

This  could  not  account  for  the  pieces  of  coal  being 
thrown  to  a  confiderable  dillance  all  round  the  cart, 
and  for  the  fplinters  of  the  wood  which  were  thrown 
off  from  many  part3  of  the  cart. 

5.  It  might  be  imagined  by  fome  that  they  were 
killed  by  the  violent  commotion  of  the  atmofphere, 
ocCafioned  by  the  vicinity  of  the  electrical  explofion, 
in  a  manner  fimilar  to  the  fatal  wounds  that  fometimes 
have  been  known  to  have  been  given  by  the  air  having 
been  fuddenly  difplaced  by  a  cannon-ball  in  its  paffage 
through  the  atmofplierical  fluid,  though  the  cannon¬ 
ball  itfelf  had  evidently  neither  llruck  the  perfon 
wounded  nor  grazed  his  clothes.  The  dull  that  rofe 
at  the  time  of  the  explofion  might  be  brought  as  an  ar¬ 
gument  in  favour  of  the  opinion,  that  a  hidden  and  vio¬ 
lent  commotion  of  the  air  did  occafion  the  effedls  pro¬ 
duced.  But  fuch  an  explanation  would  not  account  for 
the  marks  of  fufion  on  the  iron  of  the  wheels,  nor  for 
the  hair  of  the  horfes  being  finged,  nor  for  the  Hein  of 
Lauder’s  body  having  been  burnt  in  feveral  places. 

6.  From  thefe  different  circumflances  his  Lordfhip  is 
of  opinion,  that  the  effedls  proceeded  from  eledtricity; 
and  that  no  eleSrical  fre  did  pa/s  immediately,  either 
from  the  clouds  into  the  cart,  or  from  the  -cart  into  the 
clouds.  From  the  circular  holes  in  the  ground,  of 
about  20  inches  diameter,  the  refpedtive  centres  of 
which  were  exadtly  in  the  track  of  each  wheel,  and  the 
correfponding  marks  of  fufion  in  the  iron  of  the  wheels, 
it  is  evident  that  the  ele&j-ical  fire  did  pafs  from  the 
earth  to  the  cart,  or  from  the  cart  to  the  eaVth,  through 
that  part  of  the  iron  of  the  wheels  which  was  in  con¬ 
tact  with  the  ground.  From  the  fplinters  which  had 
been  thrown  off  in  many  places,  particularly  where 
the  timber  was  connected  by  nails  or  cramps  of  iron, 
and  from  various  other  effects  mentioned  in  Mr  Bry- 
done’s  account,  it  is  evident,  that  there  mufl  have 
been  a  great  commotion  in  the  electrical  fluid  in  all,  or 
at  leall  in  different  parts  of  the  cart,  and  in  the  bodies  of 
the  man  and  horfes,  although  there  were  no  lightning. 

7.  All  thefe  phenomena,  his  lordfhip  argues,  may 
be  explained  in  a  fatisfadtory  manner  fiom  the  dodtrine 

I  already 
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lightning,  already  laid  down  concerning  the  returning  ftroke.  Be- 
V1 '  "V""  *  fore  entering  upon  the  fubjeCt  of  the  main  explofion, 
however,  he  takes  notice  of  the  other  phenomena  al¬ 
ready  mentioned  in  Mr  Brydone’s  account. 

With  regard  to  the  cafe  of  the  lamb,  his  lord  (hip  is 
of  opinion,  that  it  belongs  to  the  mol  limple  clafs  of 
returning  ftrokea,  viz.  that  which  happens  at  a  place 
where  there  is  neither  thunder  nor  lightning  near ;  and 
that  it  may  be  produced  by  the  fudden  removal  of  the 
elaftic  electrical  preffure  of  the  eleCtrical  atmofphere  of 
a  Jingle  main  cloud,  as  well  as  of  an  affemblage  of  clouds. 
It  appears  (fays  he)  by  Mr  Brydone’s  account,  that 
the  (hepherd  who  faw  the  lamb  fall,  was  near  enough 
to  it  to  feel,  in  a  fmall  degree,  the  electrical  returning 
Jlroke  at  the  fame  time  .that  the  lamb  dropped  down. 
— The  blow  which  the  woman  received  on  the  foot 
Was  unqueitionably  the  returning  ftroke.  When  a 
perfon  walking,  or  (landing,  out  of  doors,  is  knock¬ 
ed  down  or  killed  by  the  returning  ftroke,  the  elec¬ 
trical  fire  muil  rufli  in,  or  rufh  out,  as  the  cafe  may  be, 
through  that  perfon’s  feet,  and  through  the'm  only ; 
which  would  not  be  the  cafe  were  the  perfon  to  be 
killed  by  any  main  ftroke  of  explofion  either  pofitive 


man  and  horfes  were  killed,  his  lordlhip  premifes,  that, 
according  to  Mr  Brydone’s  account,  the  cloud  mull 
have  been  many  miles  in  length  ;  inafmuch  as  juft  be¬ 
fore  the  report,  the  lightning  was  at  a  confiderable  di- 
ftance,  viz.  between  five  and  fix  miles.  The  loud  re¬ 
port  refembled  the  firing  of  feveral  mu(kets  fo  clofe  to¬ 
gether,  that  the  ear  could  fcarcely  feparate  the  founds, 
and  was  followed  by  no  rumbling  noife  like  the  other 
claps.  This  indicates,  that  the  explofion  was  not  far 
dillant,  and  likewife  that  it  was  not  extremely  near : 
for,  if  the  explofion  had  been  very  near,  the  ear  could 
not  at  all  have  feparated  the  founds. 

H  cothefi*  9‘  ^et  us  now  fuPP0fe  a  cloud,  eight,  ten,  or 
by  which  twelve  miles  in  length  to  be  extended  over  the  earth, 
he  accounts  and  let  another  cloud  be  fituated  betwixt  that  and  the 
for  the  phe-  carth  ;  let  them  alfo  be  fuppofed  charged  with  the  fame 
Bomcna.  k;ne[  Qf  eledlricity,  and  both  pofitive.  Let  us  farther 
fuppofe  the  lower  cloud  to  be  near  the  earth,  only  a 
little  beyond  the  ftriking  diftance  ;  and  the  man,  cart, 
and  horfes,  to  be  fituated  under  that  part  of  the  cloud 
which  is  next  the  earth,  and  to  he  exactly  asdeferibed 
by  Mr  Brydone,  viz.  near  the  fummit  of  an  hill,  and 
followed  by  another  a  little  farther  down  ;  and  let  ns 
fuppofe  the  two  clouds  to  be  near  each  other  juft  over 
i  the  place  where  the  man  and  horfes  are  :  Let  the  re 
mote  end  of  the  cloud  approach  the  earth,  and  dif- 
charge  its  electricity  into  it.  In  this  cafe  the  follow¬ 
ing  effects  will  take  place. 

to.  When  the  upper  cloud  difeharges  its  electricity 
into  the  earth  from  the  remote  end,  the  lower  cloud 
will  di (charge  its  electricity  into  the  nearer  end  of  the 
upper  cloud,  which  is  fuppofed  to  be  dircCily  over  the 
place  of  the  cart  and  horfes,  or  nearly  fo.  This  ac¬ 
counts  for  the  loud  report  of  thunder  that  was  unac¬ 
companied  by  lightning.  The  report  muft  be  loud 
from  its  being  near  3  hut  no  lightning  could  be  percei¬ 
ved,  by  reafon  #f  the  thick  cloud  fituated  immediately 
between  the  fpeCtator  and  the  fpace  betwixt  the  two 
clouds  where  the  lightning  appears. 

1 1 .  As  the  lower  cloud  gradually  approached  to¬ 
wards  the  earth,  that  part  of  the  latter  where  the  man 
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and  horfes  were,  muft  of  courfe  become  fuperinduced  Lightning* 
by  the  elaftic  eleCtrical  preffure  of  the  electrical  atmof- 
phere  of  the  thunder-cloud  ;  which  fuperinduced  elaftic 
eleCtrical  preffure  muft  gradually  have  increafed  as  the 
cloud  came  clofer  to  the  earth,  and  approached  nearer 
to  the  limit  of  the  ftriking  diftance. 

12.  Hence,  if  any  conducting  body  (not  having 
prominent  or  conducting  points)  were  to  be  placed 
upon  the  furface  of  the  earth,  and  there  electrically  in- 
fulated ;  then  fuch  conducting  body,  by  the  laws  of 
eleCtricity,  muft,  at  its  upper  extremity  (namely  the 
part  neareft  to  the  pofitive  cloud)  become  negative ; 
at  its  lower  extremity  it  muft  become  pofitive  ;  and, 
at  a  certain  intermediate  point,  it  w  ill  be  neither  plus 
nor  minus.  This  infulated  conducting  body,  thus  fitu¬ 
ated,  will  be  in  three  oppofite  dates  at  the  fame  time, 
that  is  to  fay,  it  will  be,  at  the  fame  time,  pofitively 
eleCtrified,  negatively  eleCtrified,  and  not  electrified  at 
all. — For  a  demonftration  of  this  propofition,  hislord- 
Ihip  refers  to  his  Principles  of  EleCtricity  ;  but  it  is  a 
generally  known  and  eftabliffed  faCt  in  eleCtricity. 

13.  If  this  conducting  body  on  the  furface  of  the 
earth  be  not  infulated,  or  be  but  imperfeCtly  infulated, 
then  the  whole  of  fuch  body,  from  its  being  immerged 
in  the  eleCtrical  atmofphere  of  the  pofitive  cloud,  will 
become  negative ;  becaufe  part  of  the  eleCtricity  of  the 
conducting  body  will  in  this  cafe  pafs  into  the  earth* 
and  the  conducting  body  will  become  the  more  nega¬ 
tive  as  it  becomes  the  more  deeply  immerged  into  the 
denfe  part  of  the  elaftic  eleCtrical  atmofphere  of  the 
approaching  thunder-cloud. 

14.  When  the  lower  cloud  comes  fuddenly  to  dif- 
cliarge  with  an  explofton  its  fuperabundant  eleCtricity 
into  the  upper  one,  then  the  elaftic  eleCtrical  atmo¬ 
fphere  of  the  former  will  ceafe  to  exilt ;  confequently 
the  eleCtrical  fluid,  which  had  been  gradually  expelled 
into  the  common  Itock  from  the  conducting  body  on 
the  furface  of  the  earth,  muft,  by  the  fudden  removal 
of  the  fuperinduced  elaftic  eleCtrical  preffure  of  the 
eleCtrical  atmofphere  of  the  thunder-cloud,  fuddenly  re¬ 
turn  from  the  earth  into  the  faid  conducting  body, 
producing  a  violent  commotion  fimilar  to  the  pungent 
(hock  of  a  Leyden  jar  in  its  fenfation  and  effeCts. 

15.  This,  which  his  lordfliip  calls  the  eleSrical  re-  Supplied 
turning  frohe,  he  fuppofes  to  have  been  what  killed  the  cffcCb 
man  and  horfes  in  the  prefent  cafe,  they  having  be-J(  ® 
come  (trongly  negative  before  the  explofion.  The  0 
man,  according  to  Mr  Brydone’s  account,  was  fitting 

when  he  received  the  ftroke,  and  his  legs  were  hang¬ 
ing  over  the  fore  part  of  the  cart  at  the  time  of  the  ex¬ 
plofion.  The  returning  ftroke,  therefore,  could  not 
enter  his  body  through  the  legs  ;  and  this  accounts  for 
the  (kin  of  his  legs  not  having  been  at  all  burnt  or 
flirivelled,  as  the  (kin  was  on  many  other  parts  of  his 
body ;  and  it  likewife  (hows  the  reafon  why  the  zig¬ 
zag  line,  which  was  terminated  by  the  chin,  did  not 
extend  lower  than  the  thighr. 

16.  Mr  Brydone  likewife  informs  us,  that  the  hair 
of  the  horfes  was  much  finged  over  the  greeted  part 
of  their  bodies,  but  was  mod  perceptible  on  the  bel¬ 
ly  and  legs.  This  is  eafily  accounted  for  by  the  re¬ 
turning  ftroke ;  for  the  lower  part  of  the  bodies  of 
thefe  animals  muft  of  courfe  have  been  more  affeCted 
than  any  other  part,  as  the  eleCtrical  fire  muft  have 
ru(hed  fuddenly  into  their  bodies  through  their  legs, 

-which  had  made  a  deep  impreflkw  on  the  dull. 
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>j  Lightning  17.  The  various  effeds  produced  on  the  cart  may 
be  explained  alfo  from  the  returning  ftroke  with  equal 
facility.  The  fplinters  were  thrown  off  by  reafon  of 
the  interruption  of  good  condudors  ;  the  wood  being 
a  much  lefa  perfed  condudor  than  the  iron.  It  is  al- 

Ifo  evident,  that  it  was  the  eledrical  returning  fire  that 
produced  the  marks  of  fufion  on  that  part  of  the  iron 
of  the  wheels  which  was  in  contact  with  the  ground  ; 
inafmuch  as  the  whole  eledricity,  at  the  inftant  of  the 
explofion,  did  enter  at  thefe  places. 

18.  No  perfon  in  the  leaft  verfed  in  the  principles 
of  electricity  can  hefitate  to  affent  to  the  propofition, 
that  the  eledrical  returning  ftroke  mult  exiit  under 
■  circumllances  fimilar  to  thofe  explained  above  ;  but  it 
may  be  objeded,  as  the  reviewers  formerly  did,  that 
the  quantity  of  eledricity  naturally  contained  in  the 
body  of  a  man,  &c.  is  by  far  too  fmall  to  produce  fuch 
violent  effects.  For  an  anfwer  to  this  objedion,  his 

II  lordfhip  refers  to  his  book  :  By  way  of  corroboration, 

aQ  however,  he  makes  the  following  remarks. 

Oreat  r9*  No  perfon  can  reafonably  conclude,  that  the 

ftrength  of  force  of  a  returning  ftroke  miift  always  be  weak  when 
■he  n tU/' '  Pl'°duced  by  the  difturbed  eledrical  fluid  of  a  man’s 
body,  by  reafon  that  a  man’s  body  contains  but  a  fmall 
cafe;.  quantity  of  eledricity :  for  it  has  never  been  proved 
that  a  man’s  body  contains  only  a  fmall  quantity  of 
eledrical  fluid  ;  neither  is  there  the  finiaUdt  reafon  to 
believe  fuch  an  hypothefis,  which  appears,  on  many 
accounts,  to  be  completely  erroneous  ;  and  if  that  hy¬ 
pothefis  be  erroneous,  the  objedion  to  the  ftrength  of 
an  eledrical  returning  ftroke  remains  altogether  un- 
fupported  by  argument.  “  When  a  body  is  faid  to 
be  plus  or  pojitive  (fays  his  lordfhip),  it  Amply  means, 
that  the  body  contains  more  than  its  natural  ftiare  of 
eledricity,  but  does  not  fay  that  it  is  completely  fatu- 
rated  with  it.  In  like  manner,  when  a  body  is  faid  to 
be  minus  or  negative ,  it  only  fignifios,  that  the  body 
contains  lefs  than  its  natural  /hare  of  eledricity ;  but 
does  not  imply  that  fuch  body  is  completely  exhaujled 
of  the  eledricity  which  it  contains  in  its  natural  ftate. 
“  Now  (fays  he ),  the  ftrength  of  natural  eledricity  is'fo 
immenfe,  when  compared  with  the  very  weak  effeds  of 
our  largeft  and  beft  contrived  eledrical  machines,  that 
I  conceive  we  cannot,  by  means  of  artificial  eledricity, 
expel,  from  a  man’s  body,  thoufandth,  or  perhaps  the 
ten-thoufandth  part  of  the  eledrical  ltuid  which  it 
contains  when  in  its  natural  ftate.” 

20.  An  hypothefis  which  eafily  accounts  for  any  na¬ 
tural  phenomenon  has  a  much  better  claim  to  our  atten¬ 
tion  than  an  oppofite  one,  which  prevents  it  from  being 
intelligibly  explained.  There  is  no  reafon  to  conclude 
that  any  eledrical  machine,  of  any  given  fize,  is  ca¬ 
pable  of  rendering  a  qonduding  body  either  completely 
plus  or  completely  minus  ;  hut  far  otherwife.  And  it 
would  have  been  as  logical  for  any  perfon  fome  years 
ago  (when  eledrical  machines  were  not  brought  to 
their  prefent  ftate)  to  have  maintained,  that  thofe  ve¬ 
ry  imperfed  machines  were  capable  of  rendering  a  body 
completely  pojitive  or  completely  negative,  as  for  us  to  pre¬ 
tend  to  do  it  at  this  day.  We  evidently  have  not, 
with  our  machines,  even  approached  the  limit  of  elec¬ 
trical  ftrength,  particularly  in  refped  to  the  returning 
ftroke  :  for  it  is  remarkable,  that,  by  the  laws  of  elec¬ 
tricity,  the  ftrength  of  the  eledrical  returning  Jlroke, 
near  the  limit  of  the  ftriking  diftance,  does  increafc  in  a 


greater  ratio  than  the  ftrength  of  the  main  ftroke  from  the  Lightning, 
charged  body  producing  the  elaftic  eledrical  atmofphere  » 
fuperinduced.  Thus,  let  us  attempt  to  produce  the  re-gtrens,t],  ^ 
turning  ftroke  by  means  of  a  metallic  condudor  of  about  the  return- 
20  or  21  inches  in  length  and  of  about  two  inches  in  >“g  ftr°ke 
diameter ;  and  by  means  of  another  metallic  body  of  cfrcinnftan- 
equal  dimenfions  placed  parallel  to  the  prime  conduc-  cts- 
tor,  juft  out  of  the  limit  of  the  ftriking  diftance  ;  and 
let  the  prime  condudor  be  charged  by  one  of  the  com¬ 
mon  glafs  globes  of  lefs  than  nine  inches  in  diameter ; 
the  returning  ftroke  in  this  cafe  will  be  fo  weak,  that 
it  can  hardly  be  faid  to  exift  :  but  if  the  experiment  be 
made  by  means  of  a  large  cylinder,  and  by  means  of  a 
metallic  prime  condudor  of  about  three  feet  four 
inches  long,  by  nearly  four  inches  and  an  half  diame¬ 
ter,  and  alfo  by  means  of  another  metallic  body  of 
equal  dimenfions  with  this  prime  condudor,  then  there 
will  be  no  kind  of  comparifon  betwixt  the  ftrength  of 
the  returning  ftroke  obtained  out  of  the  ftriking  di¬ 
ftance,  and  the  ftrength  of  the  main  ftroke  received 
immediately  from  the  prime  condudor ;  the  fharpnefs 
and  pungency  of  the  returning  ftroke  be  big  fo  much 
fuperior.  The  returning  ftroke  in  this  cafe  is  like  the 
fudden  difeharge  of  a  weakly  eledrified  Leyden  jar, 
provided  due  attention  be  paid  to  the  rules  for  ob¬ 
taining  a  ftrong  returning  ftroke. 

21,  In  the  cafe  of  a  returning  ftroke,  the  ftrength 

depends,  according  to  his  lord/hip’s  hypothefis,  not  fo 
much  on  the  quantity  of  the  eledric  fluid,  as  on  its  ve¬ 
locity  ;  Yvhencc  alfo  it  depends  lefs  on  the  quantity  of 
furfaCe  ufed  than  on  jthe  ftrength  of  the  eledrical  pref- 
flire  of  the  elaftic  eledrical  atmofphere  fuperinduced 
upon  the  body  ftruck  previous  to  the  explofion.  But 
the  eledrical  preffure  of  the  elaftic  eledrical  atmo- 
fphere  of  the  great  thunder-cloitd  which  produced  the 
mifehief  on  the  prefent  oecafion,  mull  have  been  iin- 
menfely  greater  than  that  of  a  metallic  prime  conduc¬ 
tor  ;  and  it  is  not  furpriling  that  the  -tfteds  fhoidd  be 
proportioned  to  the  caufes.  ,  „ 

22.  His  lordfhip  next  accounts  for  the  returning  yyjjy 
ftroke  not  being  felt  by  the  man  who  followed  Lau- retaining 
der’s  cart.  This,  he  thinks,  may  in  fome  degree  be  ftroke  was 
accounted  for  by  the  latter  having  been  higher  up  the  ^ 
bank  ;  though  it  may  better  be  done  by  fuppofing^the  wh0  drove 
Cloud  to  have  beep  pending  nearer  the  earth  over  the  the  fecond 
fpot  where  Lander  was  killed,  than  over  the  place cart* 
where  his  companion  was ;  for,  in  order  to  receive  a 
dangerous  returning  ftroke,  it  is  neceffary  that  he 

(liould  be  immerged,  not  merely  in  the  cloud’s  atmo¬ 
fphere,  but  in  the  denfe  part  of  the  cloud’s  eledrical 
atmo/phere.  It  may  alfo  be  accounted  for  by  fuppo- 
fing  that  the  fecond  cart  were  either  better  conneded 
with  the  common  flock,  ox  better  infulated  ;  for  either 
of  thefe  cireumftancCs  will  weaken  a  returning  ftroke 
prodigioufly.  Now  Mr  Brydone  mentions,  that  there  had 
been  an  almoft  total  want  of  rain  for  many  months. 

He  alfo  fays,  that  the  ground,  at  the  place  where  Lau¬ 
der  Was  killed,  Was  remarkably  dry,  and  of  a  gravelly 
foil.  This  ftate  of  tlie  ground  was  particularly  adapted 
to  the  produdion  of  the  eledrical  returning  ftroke, 
when  produced  upon  the  large  fcale  of  nature,  where 
the  elaftic  eledrical  preffure  is  fo  powerful. 

To  thefe  arguments  adduced  by  his  lordfhip  for  the 
exiftence  arid  ftrength  of  the  eledrical  returning  ftroke, 
we  /hall  add  an  account  of  fome  experiments  publi/hed 
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Xightning.  in  the  Gentleman’s  Magazine  for  1 785.  They  were 
'  '  '  "  made  with  an  infulated  rod  of  iron  of  confiderable 
F  23  length,  rifing  fome  feet  higher  than  a  common  con- 
menTs'with  dadtor  placed  at  the  other  end  of  the  houfe.  A  fet 
an  infula-  of  bells  were  affixed  to  the  former,  which  in  a  thunder 
ted  conduc-ftorm/even  when  the  thunder  was  four  or  five  miles 
tor"  diftant,  were  rung  by  the  eleftricity  of  the  atmofphere ; 

but  whenever  a  flaffi  of  lightning  burft  from  the  cloud, 
even  though  at  the  diftance  juft  mentioned,  the  fame 
fiajh ,  according  to  our  author,  paffed  through  the 
conduftor  alfo,  and  the  bells  ceafed  to  ring  fometimes 
for  fevcral  feconds ;  then  they  began  again,  and 
continued  to  ring  till  they  were  ftopped  by  another 
flalh.  This  flaffi  which  paffed  thro’  the  conduftor  was 
undoubtedly  what  earl  Stanhope  calls  the  returning 
jlroke  ;  of  which  we  muft  now  give  fome  explanation  : 
And  in  confidering  the  whole  doftrine  of  that  ftroke, 
together  with  the  particular  explanation  laid  down  by 
liis  lordffiip,  the  following  obfervations  naturally  oc- 

1.  In  the  experiments  made  by  his  lordffiip  to  de- 
'54  monftrate  tl?e  exiftence  of  the  returning  ftroke,  there 
Deceptions  is  a  deception,  of  whieh  the  reviewers  take  notice,  viz . 
in  Earl  ^  that  the  man  touches  a  large  prime  conductor,  which, 
excTr'^  S  by  tbe  °Perati°n  of  the  machine,  becomes  negatively 
ments.  eleftrified  as  well  as  himfelf.  Hence  when  the  dis¬ 
charge  is  made,  all  the  fire  returning  to  that  conduc¬ 
tor  muft  pafs  through  his  body  as  well  as  that  of  which 
lais  body  itfelf  is  fuppofed  to  be  deprived ;  and  this, 
though  no  other  caufe  intervened,  muft  nearly  double 
the  ftrength  of  the  ffioek.  To  make  the  experiment 
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quires  a  great  power  of  eleftricity  to  make  the  return- Lightning', 
ing  ftroke  fenfible.  The  thicknefs  of  the  plate  of  air  — 
interpofed  betwixt  the  two  conductors  is  another  rea- 
fon  :  but  this  makes  no  difference  as  to  the  principles; 
for  his  lordffiip’s  experiment  is  undoubtedly  no  other 
than  that  of  the  Leyden  phial  Were  his  lordffiip  to 
ufe  two  flat  plates  inftead  of  round  conduftors,  the  de¬ 
ception  would  then  be  removed  ;  and  we  may  venture 
to  determine  a  priori ,  that  the  returning  ftroke  would 
then  be  not  only  very  fevere,  but  even  dangerous,  with 
a  very  powerful  machine  and  large  plates. 

3.  Though  the  fecond  conductor  were  entirely  re¬ 

moved,  yet  there  would  ftill  be  a  deception  in  this 
experiment,  for  then  the  furface  of  the  man’s  body 
would  aft  in  fome  meafure  as  one  of  the  metallic 
plates ;  fo  that  ftill  the  experiment  would  be  on  the 
principles  of  the  Leyden  phial,  though  much  weaker 
than  before.  ^ 

4.  In  order  to  make  this  experiment  abfolutely  with-  H(JW  [he 
out  deception,  the  man  ffiould  Hand  upon  the  ground  x.eri'uent 
without  touching  any  thing  ;  and  in  that  cafe  we  may  fhould  be 
venture  to  affirm,  that  he  would  feel  no  returning 

ffioek.  His  being  infulated  varies  the  nature  of  the  ‘ 
experiment  entirely,  as  will  eafily  be  underftood  from 
the  following  eonfidcrations. 

Under  the  article  Electricity,  we  have  ffio'vn,Anoth^f 
that  pofitive  eleftricity  does  not  confift  in  an  accu  imla-  explanation 
tion,  nor  negative  eleftricity  in  a  deficiency ,  of  the  fluid;. ihephe- 
but  that  all  eleftric  phenomena  are  to  be  accountednvJIueIia' 
for  from  the  mere  motion  of  the  fluid,  and  that  this  mo¬ 
tion  is  always  a  circulation.  We  have  ffiown,  that  in. 


more  fairly,  it  would  be  neceffaryto  take  away  this  fe-  the  working  of  a  common  machine,  the  eleftric  fluid 


cond  conduftor,  and  let  the  man  only  touch  the  brafs 
ball  communicating  with  the  earth. 

2.  In  this  experiment  there  is  another  deception, 
not  taken  notice  of  by  the  reviewers,  viz.  that  any 
body  immerfed  in  a  pofitive  eleftrical  atmofphere  be¬ 
comes  negative.  Hence  the  fecond  conduftor,  by  be¬ 
ing  applied  to  the  air  pofitively  eleftrified  by  the 


comes  from  the  earth;  that  it  is  accumulated  around, 
the  prime  conduftor;  evaporates  in  the  air;  and  is 
then  filently  abforbed  by  the  earth,  and  recondufted 
to  the  machine.  Hence,  in  the  charging  of  a  machine 
which  works  pofitively,  the  earth,  and  all  bodies  on  its 
furface,  for  fome  way  round,  are  in  a  negative  ftate  ; 
becaufe  they  are  then  abforbing  the  eleftrical  fluid  from 


chine,  becomes  almoft  as  ftrongly  negative  as  if  another  the  atmofphere.  That  part  of  the  earth  indeed  di- 


reftly  under  the  feet  of  the  machine,  and  perhaps  fome 
little  way  farther,  is  pofitive;  becaufe  it  is  giving  out 
eleftricity :  but  the  negative  portion  will  be  much 
more  extenfive.  When  the  conduftor  is;  difeharged 
by  a  fpark,  then  the  circulation  ceafes  in  a  great 
meafure  by  the  coliifion  of  the  two  oppoiitc  ft  re  ami  of 
eleftric  matter.  All  bodies  on  the  furface  of  the  earth, 
then,  as  far  as  it  was  negatively  eleftrified,  muft  receive 
what  his  lordffiip  calls  the  returning  Jlroke :  but  the  elec¬ 
tricity  being  diffufed  among  fuch  a  number,  and  over 


machine  had  been  applied  to  it  on  purpofe ;  and  this 
negative  eleftricity  will  be  the  ftronger  in  proportion 
to  the  ftrength  of  eleftricity  in  the  air  furrounding  it. 

Again,  it  is  well  known  that  a  plate  of  air  may  be 
charged  by  means  of  two  fmooth  pieces  of  metal  held 
at  a  Small  diftance  from  each  other,  one  of  them  con- 
nefted  with  an  eleftrical  machine,  and  the  other  with 
the  earth.  Now  fuppofing,  inftead  of  the  ufual  com¬ 
munication,  that  a  man  Handing  upon  an  infulating 
ftool,  held  the  lower  metallic  plate  in  one  hand,  and 

with  the  other  hand  touched  the  earthy  or  a  conduc-  fuch  a  wide  extent,  it  is  no  wonder  that  it  ffiould  be 
tor  communicating  with  it,  it  is  plain,  that  by  touch-  infenfible.  If,  however,  we  infulate  a  large  conduft- 
ing  the  upper  plate,  the  eleftricity  acquired  by  the  air  ing  body,  and  then  make  another  part  of  it  communi- 
between  them  would  be  difeharged,  and  that  the  man  cate  with  the  earth  by  means  of  a  good  conduftor,  we 
Returning  would  feel  what  earl  Stanhope  calls  the  returning  inftandy  put  it  in  a  fituation  fit  for  tranfmitting  more 
ftroke  not  Jlroke;  but  which  in  truth  is  the  ffioek  of  a  charged  than  its  ffiare  of  the  eleftricity  of  the  atmofphere,  and 
from  that  e^e^ric  fubftance,  and  would  therefore  be  proportion-  reducing  it  to  the  ftate  of  the  infulated  rubber  of  an 
ably  pungent.  Now,  in  his  lordffiip’ s  experiments,  the  eleftrical  machine,  through  which  the  whole  quantity 
two  conductors  anfwer  exaftly  to  the  two  metallic  of  eleftricity  muft  pafs  to  the  phial  held  towards  it,  in 
plates  above  mentioned  ;  the  air  between  them,  receives  order  to  be  charged  negatively.  In  proportion  to  this, 
a  charge,  and  is  difeharged  by  the  explofion  from  the  quantity  tranfmitted  the  ffioek  muft  be,  not  becaufe  the- 
prime  conduftor,  becaufe  this  conductor  Forms  one  of  conduftor  has  loft  a  large  ffiare  of  its  natural  eleftricity, 
the  charging  plates.  It  Is  true,  that  the  round  ffiape  but  becaufe  a  large  quantity  is  artificially  made  to  pafs 
of  the  conductors  renders  them  unfavourable  for  try-  through  it.  We  may  therefore  fafely  venture  to  affert,. 
ing  the  experiment  j  and  this  is  one  reafon  why  it  re-  that,  in  thunder  ftorms,  unlefs  a  body  trartfmits  more 
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Lightning  than  its  natural  proportion  of  eleCtric  matter,  no  fliock 
will  be  felt,  much  lefs  can  the  perfon  be  killed. 

*8  •  5-  fn  his  explanation  of  the  accident  which  hap- 

which'oc^  Pene^  t0  Lauder,  his  lordfhip  is  reduced  to  the  great- 
cur  in  his  difficulty,  and  makes  one  of  the  moll  unphilofophi- 
Lordfhip’s  cal  fhifts  in  the  world ;  no  lefs  than  that  of  arranging 
hypcthtfu.  the  clouds  of  heaven ,  not  according  to  faCt,  but  accord¬ 
ing  to  his  own  imagination.  He  fuppofes  the  exift- 
ance  of  two  clouds,  one  below  the  other;  and  afcribes 
to  them  various  motions  and  fituations,  which  we  have 
already  taken  notice  of :  but  who  knows  whether  fuch 
clouds  ever  exifted  ?  His  LoFdfhip  does  not  pretend 
that  any  body  ever  faw  them  ;  and  thus  he  runs  into 
what  is  termed  by  logicians  a  vicious  circle :  he  firft 
affinnes  data,  purpofely  made  to  accord  with  his  hy¬ 
pothecs,  and  then  proves  the  hypothefis  from  the 
data.  • 

6.  Granting  the  arrangement  of  the  clouds,  and 
every  thing  that  his  lordfhip  defires,  the  main  requifite 
is  Hill  wanting,  viz.  a  flafh  of  lightning  at  a  diftance 
to  produce  the  returning  llroke.  According  to  him, 
the  diftant  flafh  and  returning  ftroke  muft  be  fimul- 
taneous ;  but  Mr  Brydone  mentions  no  fuch  thing : 
on  the  contrary,  there  had  been  no  flafh  for  fome 
little  time  before  ;  and  the  immenfe  velocity  of  the 
electric  fluid  will  not  allow  us  to  fuppofe  that  it  would 
take  up  the  ufual  time  betwixt  thunder-claps  in  travel¬ 
ling  five  or  fix  miles. 

7.  His  lordfhip  accounts  for  no  lightning  being  feeir 
at  the  time  of  the  explofion  in  a  very  arbitrary  and 
unnatural  manner,  by  fuppofing  it  to  have  proceeded 
from  a  difeharge  of  the  one  imaginary  cloud  into  the 
othe'r ;  and  that  it  was  not  feen  on  account  of  the 
thicknefs  of  the  lower  cloud.  A  much  more  natural 
fuppofition  muft  be,  that  it  happened  below  the  cart¬ 
wheels,  but  was  not  feem  on-  account  of  its  being  day¬ 
light,  and  the  cloud  of  dnft  which  it  raifed.  The 
fucceffion  of  noifes,  too,  indicated  a  fucceffion  of  explo- 
fions,  the  flafhes  of  which  would  be  lefs  eafily  obferved 
than  a  fingle  large  one. 

8.  It  feems  altogether  impoffible,  that  the  return  of 
any  quantity  of  natural  electricity  into  a  body  fhould 
fhatter  that  body  to  pieces.  In  the  prefent  cafe,  the 
lire  entered  by  a  finall  part  of  the  iron  of  the  wheels, 
and  this  part  was  melted.  His  lordfhip  does  not  he- 
fitate  to  own,  that  the  fufion  was  a  proof  that  the  whole 
fire  belonging  to  the  cart,  man,  and  horfes,  or  at  leaft 
to  the  cart  and  man,  had  entered  by  this  part  of  the 
wheels,  and  confequently  more  than  naturaiiy  belonged 
to  that  fmall  part  of  iron.  The  fame  evidence,  how¬ 
ever,  will  hold  good  with  regard  to  every  other  part. 
We  grant  that  the  fire  entered  tile  man’s  body  by  his 
right  thigh  :  this  might  have  therefore  been,  burnt  by 
receiving  the  fire  belonging  to  the  whole  body;  but  it 
Ought  then  to  have  quietly  diffufed  itfelf  through  the 
other  parts  of  his  body,  or  at  leaft  if  any  damage  had 
been  dene,  it  ought  to  have  been  done  only  to  the  in¬ 
ternal  parts.  Inftead  of-  this,  a  broad  zig-zag  line 

,  upon  his  body  indicated  a  vafl  quantity  of  eleCtric 

matter  running  along  the  furface  without  entering  the 
body  at  all.  In  like  manner,  his  hat  being  torn  in 
pieces,  indicated  a  violent  explofion  of  eleCtric.  matter 
at  his  head,  where  there  ought  to  have  been  little  or 
no  explofion,  as  none  could  be.  wan  ted  there  except 
what  the  hat  had  parted  with ;  and  it  is  ridiculous  to  fup- 
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pofe  that  hats  part  with  fuch  quantities  of  eleCtricity  Lightning.' 
as  would  tear  them  in  pieces  by  Its  return.  The 
fliivcring  of  the  cart,  the  burning  and  throwing 
about  of  the  coals,  and  all  the  other  circumftances  of 
*  the  cafe,  alfo  point  out  in  the  cleared  manner,  not  a 
quantity  .of  eleCtric  matter  returning  to  fupply  any 
natural  deficiency,  but  an  enormous  explofion  of  that' 
matter  from  the  earth  overwhelming  and  deflroying 
whatever  flood  in  its  way.  That  two  explofions  were 
made  from  the  earth  is  very  evident,  becaufe  there 
were  two  holes  in  it ;  and  the  very  fize  of  thefe  holes 
indicates  a  much  greater  difeharge  of  eleCtricity  than 
we-  can  reafonabty  fuppofe  to  have  been  loft  by  the 
man,  horfes,  and  cart. 

Wc  fhall  now  confider  the  experiment  quoted  from  phenomena 
the  correfpoiident  in  the  Gentleman’s  Magazine.  Thefe,  of  theinfu- 
as  well  as  the  accident  under  confideration,  undoubt- latecJ  thun- 
edly  fhow,  that,  during  the  time  of  a  thunder-ftorm,  counted *** 
both  atmofphere  and  earth  are  affeCted  for  a  very  con-  for> 
fiderable  way.  With  regard  to  the  quantity  of  this 
eleCtrical  affection,  however,  though  it  muft  undoubt¬ 
edly  be  exccffive  when  taken  all  together,  we  can  by 
no  means  agree  that  it  is  fo  taken  partially.  From 
an  experiment  related  in  the  Magazine  above  quoted, 
it  appears,  that  the  electricity  of  a  violent  thunder- 
ftorm  extends  fometimes  over  a  circle  of  100  miles 
diameter  “  EleCtricity  (fays  the  author)  feldom  ap¬ 
peared  without  a  fhower  ;  but  I  was  furprifed,  on  the 
5th  of  June  1784,  that  the  bells  rang  with  thin  and 
very  high  clouds,  and  without  the  leaft  appearance  of 
rain,  till  the  next  poll  brought  me  an  account  of  a 
violent  thunder-ftorm,  and  very  deftruCtive  hail ,  at  a 
village  50  miles  diftant.”  We  cannot  by  any  means 
fuppofe,  that  all  this  fpace  was  electrified  like  a  charged 
phial  ;  otherwife,  great  as  the  explofions  of  lightning 
are,  they  would  ftill  be  much  greater.  This  is  evi¬ 
dent  even  in  our  eleCtrical  machines.  A  fingle  phial 
may  be  charged  much  higher  than  a  battery,  as  ap¬ 
pears  by  the  eleCtrometer ;  but  the  batteiy,  though 
lefs  charged,  will  have  incomparably  more  power  than 
a  fingle  phial.  His  lordfhip  appears  to  have  deceived- 
himfelf  in  this  matter,  by  miftaking  the  extent  of  the 
elcCtrified  furface  for  the  quantity  of  charge  in  every1 
part  of  it.  The  furface  of  the  earth  in  a  thunder-  0f  e. 
llorm  is  exaCtly  fimilar  to  that  of  a  charged  conductor.  t,ty  ,)/ 11'™* 
According  to  the  extent  of  eleCtrified  furface,  the  er'city  in 
fpark  will  be  great  or  fmall  ;  and  juft  fo  it  is  with  *11  any  gi- 
lightning,  for  fome  kinds  of  it  are  much  more  deftruc-^1^01'10'1 
tive  than  others.  In  all  cafes,  however,  the  quantity  ei rth*s  fnf 
of  eleCtrrcity  in  a  particular  fpot  is  very  inconfiderable.  free. 
Lightning  ftrikes  bodies,  not  becaufe  they  are  highly 
eleCtrified,  but  Utanufe  they  afford  a  communication 
betwixt  the  atmofphere  and  fome  place  below  the 
furface  of  the  earth.  This  ftroke.  is  the  aggregate  of 
tlie  whole  electricity  qontained'  in  a  circle  of  probably 
many  miles  in  diameter ;  but  the  returning  ftroke,  if 
bodies  are  in  their  natural  ftate,  can  only  be  in  pro- 
proportion  to  the  quantity  of  electricity  in  each  fub- 
ftance  contained  within  that  fpace.  It  is  in  fait  the 
lightning  itfelf  diffufed.  through  the  earth  which  makes 
the  returning  ftroke  ;  and  it  is  impoflible  that  every 
fubftance  within  two  or  three  miles  of  the  explofion1 
can  receive  the  whole  flafh,  or  another  equal  to  it, 

It  is  only  in  cafes  where  the  quantity  of  electricity^ 
diffufed  through  a  great  fpace,  happens  to  difeharge 
2  iud£i 
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I.igVnlag.  It  felf  through  a  human  body  or  ether  conducting 'fub- 

'*■’ — * - fiance  of  no  great  bulk,  that  the  effe&s  upon  the  latter 

can  be  any  .way  confiderable.  This  was  undoubtedly 
the  cafe  with  the  thunder-rod  mentioned  by  the  corre- 
fpondent  in  the  Magazine  ;  for  it  received  either  from 
the  atmofphere  or  from  the  earth,  at  the  time  of  every 
flafh,  the  whole  quantity  of  ele&ricity  which  had  been 
diffufed  for  a  confiderable  way  round.  Pointed  bodies, 
we  know',  draw'  off  ele&ricity  very  powerfully  \  info- 
much  that  ail  highly  charged  jar  may  be  deprived  of 
almoll  all  its  pow  er  by  merely  prefenting  a  needle  to 
it.  We  can  be .  at  no  lofs  therefore  to  urtderftand 
why  a  pointed  conductor  fhould  draw'  off  the  electrici¬ 
ty  from  a  large  portion  of  the  furface  of  the  earth,  or 
from  a  confiderable  portion  of  atmofphere. 

We  mull  now,  however,  inquire  into  the  reafoti  of 
tliefe  appearances  of  fparks  in  places  at  fuch  diftance 
from  the  explofion  of  the  lightning.  To  underhand  this, 
we  mull  always  keep  in  our  eye  that  principle  fo  fully 
explained  under  the  article  Electricity,  viz.  that 
there  never  is,  nor  can  be,  a  real  deficiency  of  the  ele&ric 
fluid  in  any  fubftance  or  in  any  place.  It  is  to  be 
coniidered  as  an  abfolute  plenum ,  and  of  confequence 
it  can  have  no  other  motion  than  a  circulatory  one. 
At  every  difeharge  of  lightning  therefore  from  the 
clouds  into  the  earth,  or  from  one  cloud  into  another, 
there  mull  be  a  return  of  the  fame  quantity  to  tliofe 
clouds  w'hich  have  made  the  difeharge.  In  the  vail 
extent  of  ele&rified  furface,  fome  part  of  thefe  re¬ 
turns  mull  undoubtedly  be  made  at  great  diftances 
from  the  place  where  the  explofion  of  lightning  hap¬ 
pens.  As  long  as  matters  remain  in  their  natural  Hate, 
the  ele&ric  matter  will  return  by  innumerable  paf- 
fages  in  fucli  fmall  llreams,  that  no  perceptible  effeCl 
upon  any  fingle  fubftance  can  take  place.  But  if  a 
body  be  fo  lituated,  that  a  large  portion  of  the  ele&ric 
matter  mull  return  through  it  from  the  earth,  then 
fuch  body  will  undoubtedly  be  more  affe&ed  by  every 
flalh  than  the  reft  of  the  Jubilances  around  it ;  and  if 
the  communication  with  the  earth  be  interrupted,  A 
flalh  of  fire  will  be  perceived  betwixt  the  conducing 
fubftance  and  the  earth  at  the  time  that  a  flalh  burfts 
out  from  the  cloud.  The  llrength  of  fuch  a  flalh, 
however,  mull  by  no  means  be  fuppofed  equivalent  to 
that  of  the  main  ftroke  of  lightning,  imlefs  we  could 
fuppofe  the  whole  ele&rical  pow'er  of  the  vaft  circle 
already  mentioned  to  be  difeharged  through  the  con- 
3I  du&or. 

Particular  But  though  this  may  explain  the  reafon  of  the 
explanation  fparks  or  Hallies  obferved  in  the  cafe  of  the  thunder- 
dent.6  8CC1  ro^  J11^  mentioned,  wTe  cannot  from  this  principle  ac¬ 
count  for  the  accident  which  befel  the  man  and  horfes. 
There  was  indeed  at  that  time  a  very  violent  emilfion 
of  ele&ricity  from  the  earth,  but  n6  diftant  flalh  of 
lightning  happened  at  the  fame  moment  with  it,  to 
expel  the  electricity  from  the  earth.  It  appears  there¬ 
fore,  that,  the  electricity  had  in  this  cafe  been  accu¬ 
mulating  in  the  earth  itfelf,  in  a  manner  fimilar  to 
that  which  produces  earthquakes  ;  and  which  is  fully 
explained  under  that  article.  The  thunder-llorm  was 
the  natural  means  employed  to  fupply  that  part  of  the 
earth  with  ele&ricity,  which  w'as  in  the  Hate  of 
charging;  and  the  moment  that  the  quantity  thusfup- 
rplied  was  throw'll  back,  all  fig  ns  of  ele&ricity  mull 
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ceafe,  as  much  as  w-hen  that  thrown  in  upon  one  fide  Lightning, 
of  a  Leyden  phial  is  again  thrown  off.  Hence,  when  1  ""v  1 1  “* 
the  flalh  burft  out  of  the  earth,  and  killed  the  man 
and  liorfes,  that  portion  of  earth  which  abforbed  the 
electricity  till  then,  required  it  no  longer;  and  of 
confequence  the  thunder-llorm  occafioned  by  this  ab- 
forption  naturally  ceafed. 

That  this  difpofition  to  an  earthquake  did  really 
prevail  in  the  earth  at  that  time,  is  evident  from  the 
tremor  which  Mr  Bell  felt  on  the  ground  when  walk¬ 
ing  in  his  garden.  The  ftroke  W'hich  the  woman  re¬ 
ceived  on  the  foot,  the  death  of  the  lamb,  and  no 
doubt  many  fimilar  circumftances,  concurred  to  fliow 
that  there  was  an  attempt  to  reilore  the  equilibrium 
from  the  earth,  as  has  been  already  related.  The 
fame  difpofition  to  an  earthquake,  however,  was  af¬ 
terwards  renewed;  and  on  the  1  ith  of  Auguft  that  fame 
year,  a  fmart  Ihock  of  an  earthquake  did  a  dually  take 
place,  as  Mr  Brydone  informs  us  in  the  fame  paper. 

Bcfides  the'  different  kinds  of  lightuing  already 
treated  of,  it  is  by  no  means  qncommon  to  fee  flatties 
unattended  by  any  report.  Thefe  are  always  of  the 
Iheet  kind;  they  happen  very  frequently  in  wfindy 
weather  when  the  Iky  is  clear ;  and  likewife  when  the 
Iky  is  cloudy,  immediately  before  a  fall  of  rain  or 
fftow'.  The  general  reafon  of  thefe  appears  to  be, 
that  the  ele&ric  fluid  i3  the  medium  by  which  the 
vapours  are  fufpended  in  the  atmofphere ;  and  of  con¬ 
fequence,  every  feparation  of  vapour,  whether  as  rain, 
fnow,  or  hail,  mull  be  attended  with  w'hat  is  called  a- 
difeharge  of  ele&rical  matter.  The  reafon  why  this 
kind  of  lightning  is  never  attended  with  any  repoit 
is,  that  there  is  no  particular  obje&  againll  which 
the  force  of  the  flalh  is  dire&ed ;  but  it  diflipates  it¬ 
felf  among  the  innumerable  condu&ing  bodies  with 
which  the  atmofphere  always  abounds.  It  is,  how¬ 
ever,  in  a  manner  impoflible  to  explain  the  various 
ways  iA  which  this  fubtile  fluid  a&s.  We  know  not, 
for  inftance,  in  what  ftate  it  is  when  a&ing  as  a  me¬ 
dium  of  conne&ion  betwfixt  the  air  and  vapour,  nor 
in  w'hat  its  difeharge  into  other  parts  of  the  atmofphere 
properly  confifta.  At  any  rate,  w'e  fee  that  a  flalh  of 
lightning,  however  limited  its  extent  may  appear  to  _ 
us,  diffufes  its  effe&s  over  a  great  fpace  of  atmo¬ 
fphere  ;  for  after  one  of  thefe  lilent  flalhes,  it  is  no 
uncommon  thing  to  obferve  the  Iky  to  become  ob- 
feure  though  it  had  been  quite  fe.rene  before  ;  or,  if 
it  had  been  cloudy,  to  fee  rain  or  fnow  begin  to  fall 
in  a  very  few  minutes.  It  is  probable  indeed,  that 
there  is  no  change  whatever  that  can  take  place  in 
the  atmofphere  but  by  means  of  ele&ricity  ;  and  there 
is  great  reafon  to  believe,  that  the  filent  difeharges  of 
this  fluid  from  one  part  of  the  atmofphere  to  another, 
many  of  W'hich  are  totally  invifible,  ultimately  occa- 
fion  the  whole  of  the  phenomena  of  Meteorology. 

See  that  article. 

Various  parts  of  his  Lordlhip’s  Treatife  011  Elec-  DireAior,* 
tricity,  befides  thofc  already  quoted,  tend  to  prove  for  con- 
tlie  utility  of  high  and  pointed  condu&ors,  in  pre-^^S 
ference  to  thofe  which  terminate  in  a  hall,  or  round-  '  • 
ed  end.  Tow'ards  the  end  of  the  performance,  the 
author  difeuffes  this  matter  Very  particularly;  and  enu¬ 
merates  the  ‘  necejfary  requlfites'  in  e retting-  them, 
in  number  1 1  j  to  eveiy  one  of  which  w'e  readily 
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Lighting,  fubfcribe.  As  this  patter  is  of  a-popular  nature,  and 
1  on  a  fubjeCl  generally  interefting,  we  (hall  tranfcribe  this 
lift;  adding  a  ftiort  explanation  to  particular  articles. — 
Thcfe  requifttes  (fays  the  author)  are  1 1  in  number. 

‘  1  ft,  That  the  rod  be  made  of  fuch  fubftances 
as  are,  in  their  nature,  the  lejl  conduflors  of  eleSricity. 

*  2dly,  That  the  rod  be  uninterrupted ,  and  perfectly 
continuous.’  —  This  is  a  very  material  circumftance. 
One  entire  piece  of  metal  cannot  perhaps  be  had:  but 
it  is  not  fuffieient  that  the  rods,  of  which  the  'con¬ 
ductor  confifts,  be  fenjibly  in  contaft ;  they  ftiould  be 
prefled  into  actual  contact  by  means  of  nuts  and  ferews, 
with  a  thin  piece  of  ftiect-lead  between  the  Ihoulders 
of  the  joints. 

‘  3dly,  That  it  be  of  a  fujjicient  thicknefsd  —  A 
copper  rod  half  an  inch  fquare,  or  an  iron  rod  one  inch 
fquare,  or  one  of  lead  two  inches  fquare,  are  thought 
fully  fuffieient  by  the  author. 

*  4thly,  That  it  be  perfectly  connected  with  the 
common  dock.* — That  is,  it  fhould  be  carried  deep 
into  the  earth,  which  is  frequently  dry  near  the  fur- 
face  ;  and  then  continued  in  a  horizontal  direction,  fo 
as  to  have  the  faither  extremity  dipped,  fhould  this  be 
practicable,  into  water,  at  the  dillance  of  xo  yards  or 
more  from  the  foundation. 

*  5thly,  That  the  upper  extremity  of  the  rod  be  as 
acutely  pointed  as  poffible.’— This  termination  fhould 
fee  of  copper ;  or  rather  a  very  fine  and  exceedingly 
acute  needle  of  gold  fhould  be  employed,  which  will 
not  materially  add  to  the  expence. 

‘  6thly,  That  it  be  very  finely  tapered  :* — fo  that 
the  upper  extremity  may  be  a  cone,  the  diameter  of 
the  bale  of  which  may  bear  an  extremely  fmall  pro¬ 
portion  to  its  height  j  for  inftance,  that  of  one  to 
forty. 

*  ythly,  That  it  be  extremely  prominent — that 
is,  8,  10,  or  15  feet  at  teaft  above  the  higheft  parts 
of  the  building.  The  author  lays  great  ftrefs  on  this 
circumftance  5  in  confequence  of  the  law  above-men¬ 
tioned,  deduced  by  him  from  his  experiments,  relating 
to  electric  atmofpheres.  According  to  this  law,  the 
denfity  of  an  electric  atmofphere  (the  negative  atmo- 
fphere,  for  inftance,  of  the  roof  of  a  hftufe,  &c.  while 
a  pf  lively  charged  cloud  hangs  ootr  it)  diminifhes  in 
the  inverfe  ratio  of  the  fquare  of  the  diftance  from  the 
furface  of  the  body  to  which  that  atmofphere  belongs. 
Accordingly;  if  the  rod  project  12  feet  into  this  atmo¬ 
fphere,  it  will  reach  to  a  part  of  it  four  times  lefs 
denfe  than  if  the  rod  projected  only  to  half  that  di¬ 
ftance,  or  fix  feet ;  —  and  to  a  part  one  hundred  and  forty 

■  four  times  rarer,  than  if  it  projected  only  one  foot. 

‘  8thly,  That  eaeh  rod  be  carried,  in  the  (horteft 
convenient  direction,  from  the  point  at  its  upper  end, 
♦o  the  common  (leek. 

‘  9thly,  That  there  he  neither  large  nor  prominent 
bodies  of  metal  upon  the  top  of  the  building  propofed 
to  be  feenred,  but  fuch  as  are  conncCted  with  the 
conductor,  by  fome  proper  metallic  communication. 

‘  iqthly,  That  there  be  z  fuffieient  number  of  high 
and  pointed  rods.’ — On  edifices  of  great  importance, 
efpecially  magazines  of  gun-powder,  the  author  thinks 
thefe  ought  never  to  be  above  40  or  50  feet  afunder. 

‘  1  ithly,  That  every  part  of  the  rods  be  very  fub- 
(Lmtially  erected.’ 
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The  author  declares  that  he  has  ‘  never  been  able  Lightninp- 
to  hear  of  a  Jingle  inftance,  rior  does  he  believe  that  ^  1 

any  one  cau  be  produced,  of  an  high,  tapering,  and  a- 
cutely  pointed  metallic  conduftor,  having  ever,  in  any 
country,  been  (truck  by  lightning;  if’  it  had  all  the 
neceftary  requifites  abovementioned,  efpecially  the  fe¬ 
cund  and  fourth.*  3.' 

On  the  whole,  it  feems  to  be  pretty  certain,  that  Ufe  °t  c°f> 
both  pointed  and  knobbed  metalline  conductors  'uo  ** 
have  the  power  of  preferring  any  body  placed  at  a 
fmall  diftance  from  them  from  being  (truck  by  light¬ 
ning.  This  they  do,  not  beenufe  they  can  attract  the 
lightning  far  out  of  its  way,  but  becaufe  the  refiftance 
to  its  paffage  is  always  leaft  on  that  fide  where  they 
are  ;  and  as  pointed  conductors  diminifti  the  refiftance 
more  confiderably  than  blunt  ones,  they  feem  in  all 
cafes  to  be  preferable. — It  appears,  however,  that  a 
Angle  conductor,  whether  blunt  or  pointed,  is  not  ca¬ 
pable  of  fecuring  all  the  parts  of  a  large  building  from 
ftrokes  of  lightning ;  and  therefore  feveral  of  them 
will  be  required  for  this  purpofe :  but  to  what  diftance 
their  influence  extends,  hath  not  been  determined,  nor 
does  it  feem  eafily  capable  of  being  afeertained. 

It  now  remains  only  to  explain  fome  of  the  more  Wlw  light- 
uncommon  appearances  and  efteCts  of  lightning.  One  ning  fume- 
of  thefe  is,  that  it  is  frequently  obferved  to  kill  a(.  times  ki'ls 
ternately :  that  is,  fuppofing  a  number  of  people a‘iematel)\ 
(landing  in  a  line ;  if  the  firft  perfon  was  killed,  the 
fecond  perhaps  would  be  Cafe ;  the  third  would  be 
killed,  and  the  fourth  fafe  ;  the  fifth  killed,  &c.— 

EffeCls  of  this  kind  are  generally  produced  by  the  moft 
violently  kind  of  lightning ;  namely,  that  which  ap¬ 
pears  in  the  form  of  balls,  and  which  are  frequently 
leen  to  divide  themfelves  into  feveral  parts  before  they 
ftrike.  If  one  of  thefe  parts  of  a  fire-ball  ftrike  a 
man,  another  will  not  ftrike  the  perfon  who  (lands 
immediately  clofe  to  him  ;  becaufe  there  is  always  a 
repulfion  between  bodies  eleCtrified  the  fame  wav.. 

Now,  as  thefe  parts  into  which  the  bail  breaks  have 
all  the  fame  kind  of  cleClricity,  i;  is  evident  that  they 
mnft  for  that  reafon  repel  one  another  ;  and  this  re¬ 
pulfion  is  fo  ftrong,  that  a  man  may  be  interpefed 
within  the  ftroke  of  two  of  them,  without  being  hurt 
by  either. 

The  other  effed.  of  lightning  is  mentioned  under  Why  it 
the  article  Jerusalem,  where  thofe  who  attempted frnietirrer 
to  rebuild  the  temple  had  the  marks  of  erodes  im- 
prefled  upon  their  garments  and  bodies.  This  may  .]1C  form 
reafonably  be  thought  to  arife  from  the  fame  caufc  to  of  a  crof»* 
which  the  angular  appearance  of  lightning  in  the  air 
is  owing,  namely,  its  violent  impetus  and  velocity, 
together  ' with  the  oppofition  of  the  atmofphere.  A 
fmall  ftroke  of  lightning,  fometimes  indeed  a  very  con- 
fiderable  one,  cannot  always  enter  the  fubftance  of  ter- 
reltrial  bodies,  even  when  it  touches  them,  for  reafons- 
alveady  given.  In  this  cafe  it  runs  along  their  furface, 
and,  as  in  its  motion  it  is  perpetually  refilled  by  the 
atmofphere,  it  undoubtedly  has  the  fame  angular  mo¬ 
tion  which  we  often  perceive  in  the  atmofphere.  If. 
in  this  fituation  it  happens  to  touch  the  human  (kin, 
or  a  garment,  efpecially  of  linen,  as  being  a  conductor, 
it  will  undoubtedly  leave  a  mark  upon  it  ;  and  this 
mark  being  of  a  zig-zag  form,  might,  in  the  above,  in¬ 
ftance,  have  been,  either  taken  for  the  cxaCt  form  of  a* 

■crofe 
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.Lightning  crofs  by  the  beholders,  or  have  fuggefted  that  idea 
1  iwrum  'n  relatInS  the  ftory  to  make  it  appear  more  won- 
■  -‘i*1'11111,  derful. 

Thefe  obfervations  may  ferve  to  give  fome  idea  of 
the  nature  of  lightning,  and  its  operations  after  it  ap¬ 
pears  in  its  proper  form  aiid  burfts  out  from  the 
cloud  ;  but  for  an  account  of  its  original  formation, 
and  of  the  powers  by  which  the  clouds  are  at  firft 
ele&rified,  and  their  electricity  kept  up  notwith- 
ftanding  many  fuccelfive  difcliarges  of  lightning,  and 
the  quantity  of  eleftric  matter  continually  carried  off 
by  the  rain,  &c.  fee  the  article  Thunder. 

Artificial  Lightning .  Before  the  difcoveries  of 
Dr  Franklin  concerning  the  identity  of  ele&ricity 
and  lightning,  many  contrivances  were  invented  in 
order  to  reprefent  this  terrifying  phenomenon  in  mi¬ 
niature  2  the  corufcations  of  phofphorus  in  warm  wea¬ 
ther,  the  accenfion  of  the  vapour  of  fpirit  of  wine 
evaporated  in  a  clofe  place,  &c.  were  ufed  in  order  to 
fupport  the  hypothefis  which  at  that  time  prevailed ; 
namely,  that  lightning  was  formed  of  fome  fulphu- 
reous,  nitrous,  or  other  combuftible  vapours,  floating 
in  long  trains  in  the  atmofphere,  which  by  fome  un¬ 
accountable  means  took  fire,  and  produced  all  the 
deftru&ive  effedts  of  that  phenomenon.  Thefe  repre- 
feutations,  however,  are  now  no  more  exhibited  j 
and  the  only  true  artificial  lightning  is  univerfally  ac¬ 
knowledged  to  be  the  difeharge  of  eleftric  matter  from 
bodies  in  which  it  is  artificially  fet  in  motion  by  our 
machines. 

Lightning  was  looked  upon  as  facred  both  by  the 
Greeks  and  Romans,  and  was  fuppofed  to  be  fent  to 
-execute  vengeance  on  the  earth  :  Hence  perfons  kill¬ 
ed  with  lightning,  being  thought  hateful  to  the  gods, 
were  buried  apart  by  themfelves,  left  the  allies  of  other 
men  (hould  receive  pollution  from  them.  Some  fay 
they  were  interred  upon  the  very  fpot  where  they  died ; 
others  will  have  it  that  they  had  no  interment,  but 
were  fuffered.  to  rot  where  they  fell,  becaufe  it  was 
unlawful  for  any  man  to  approach  the  place.  For 
this  reafon  the  ground  was  hedged  in,  left  any  perfon 
unawares  (hould  contrad!  pollution  from  it.  All 
places  ftruck  with  lightning  w  ere  carefully  avoided  and 
fenced  round,  out  of  an  opinion  that  Jupiter  had  ei¬ 
ther  taken  offence  at  them,  and  fixed  upon  them  the 
marks  of  his  difpleafure,  or  that  he  had,  by  this  means, 
pitched  upon  them  as  facred  to  himfelf.  The  ground 
thus  fenced  about  was  called  by  the  Romans  bidentul. 
Lightning  was  much  obferved  in  augury,  and  was  a 
good  01  bad  omen,  according  to  the  circumftances  at¬ 
tending  it. 

LIGNICENCIS  terra,  in  the  materia  medica, 
"the  name  of  a  fine  yellow  bole  dug  in  many  parts  of 
Germany,  particularly  about  Emeric  in  the  circle  of 
Weftphalia,  and  ufed  in  cordial  and  aftringent  com¬ 
plaints. 

LIGNUM  vitje.  See  Guaiacum. 

Lignum  Aloes.  See  Excoecaria. 

Lignum  Nephrilicum.  See  Guilandina. 

Lignum  Rhodium ,  or  Rofeiuood,  in  the  materia  me¬ 
dica  ;  a  wood,  or  root,  chiefly  brought  to  us  from  the 
'Canary  i (lands.  The  writers  on  botany  and  the  ma¬ 
teria  medica  are  much  divided  about  the  lignum  rho¬ 
dium,  not  only  with  regard  to  the  plant  which  affords 
it,  but  likewife  in  their  accounts  of  the  drug  itfelf,  and 
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have  deferibed,  under  this  name,  fimples  mafiifeftly  Liimtmi 
different.  This  confufion  feems  to  have  arifen  from  an  W  , 
opinion,  that  the  rhodium,  and  the  afpalathus  (an  ar-  * 

tide  of  confiderable  efteem  among  tbe  ancients,  but 
with  regard  to  which  the  moderns  are  very  much  at  a 
lofs),  are  the  fame  ;  whence  different  woods  brought 
into  Europe  for  the  unknown  afpalathus,  were  fold 
again  by  the  name  of  rhodium. 

In  thofe  modern  pharmacopoeias  which  admit  the 
lignum  rhodium,  different  Linnaean  names  are  at  pre^ 
fent  given  to  it :  thus  the  authors  of  the  Difpenfa- 
torium  Brunfvicenfe  fuppofe  it  to  be  the  Rhodiola  rofa  of 
Linnaeus ;  and  thofe  of  the  Pharmacopoeia  Rofiica, 
the  Genifia  Canarienfis.  As  to  AJpalathus,  the  ancients 
themfelves  difagree  ;  Diofcorides  meaning  by  this  ap¬ 
pellation  the  wood  of  a  certain  (hrub  freed  from  the 
bark,  and  Galen  the  bark  of  a  root.  At  prefent  we 
have  nothing  under  this  name  in  the  (hops.  What 
was  heretofore  fold  among  us  as  afpalathus,  wrere  pie¬ 
ces  of  a  pale-coloured  wood  brought  from  the  Eaft 
Indies,  and  more  commonly  called  calambour. 

The  afpalathus,  calambour,  and  lignum  aquila:,  are 
fuppofed  to  be  woods  of  the  nature  of  agallochum,  or 
lignum  aloes,  but  weaker  in  quality.  The  lignum 
rhodium  of  the  (hops  is  ufually  in  long  crooked  pieces, 
full  of  knots,  which  when  cut  appear  of  a  yellow  co¬ 
lour  like  box,  with  a  reddifh  call :  the  largeft,  fmooth- 
eft,  mod  compaft,  and  deepeft  coloured  pieces,  (hould 
be  chofen  ;  and  tbe  fmall,  thin,  or  pale  ones,  rejefted. 

The  tafte  of  this  wood  is  lightly  bitterifli,  and  fome- 
what  pungent ;  its  fmell  is  very  fragrant,  refembling 
that  of  rofes  :  long  kept,  it  feems  to  lofe  its  fmell  ; 
but  on  cutting,  or  rubbing  one  piece  againft  the  other, 
it  fmells  as  well  as  at  firft.  Diftilled  with  water,  it 
yields  an  odoriferous  effential  oil,  in  very  fmall  quan¬ 
tity.  Rhodium  is  at  prefent  in  efteem  only  upon  ac¬ 
count  of  its  oil,  which  is  employed  as  an  high  and  a- 
greeable  perfume  in  feenting  pomatums  ana  the  like. 

But  if  we  may  reafon  from  analogy,  this  odoriferous 
fiinple  might  be  advantageoufly  applied  to  more 
ufeful  purpofes ;  a  tinfture  of  it  in  rectified  fpirit  of 
wine,  which  contains  in  fmall  volume  the  virtue  of  a 
confiderable  deal  of  the  wood,  bids  fair  to  prove  a  fer- 
viceable  cordial,  not  inferior  perhaps  to  any  thing  of 
this  kind. 

Lignum  Campechenfe.  See  Hematoxilum. 

Lignum  Co/ubrinum.  See  Ophiorhiza. 

LIGULATED,  among  botanifts,  an  appellation, 
given  to  fuch  flofcules  as  have  a  ftraight  end  turned 
downwards,  with  three  indentures,  but  not  feparated 
into  fegments. 

LIGURIA  (anc.  geog. ),  a  country  of  Italy,  bound¬ 
ed  on  the  fouth  by  the  Mediterranean  fea,  on  the 
north  by  the  Appennine  mountains,  on  the  weft  by 
part  of  Tranfalpinc  Gaul,  and  nn  the  eaft  by  Etruria. 

There  is  a  great  difagreement  among  authors  concern¬ 
ing  the  origin  of  the  Ligurians,  though  molt  pro¬ 
bably  they  w'ere  defcended  from  the  Gauls.  Some 
carry  up  their  origin  as  far  as  the  fabulous  heroes  of 
antiquity ;  while  others  trace  them  from  the  Ligyes, 
a  people  mentioned  by  Herodotus  as  attending  Xerxes 
in  his  expeditions  againft  Greece.  Thefe  Ligyes  are 
by  fome  ancient  geographers  placed  in  Colchis ;  by 
others,  in  Albania.  -According  to  Diodorus  Siculus, 

.the  Ligurians  led  a  very  w'retcbed  life  ;  their  country 
being 
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SLignfHrurr,  being  entirely  overgrown  with  woods,  which  tliey 
tdguftrum.  were  obliged  to  pull  up  by  the  root*  in  order  to  cul- 
Vj  »•  1  tivate  their  land,  which  was  alfo  encumbered  with 
great  ftones,  and,  being  naturally  barren,  made  but 
very  poor  returns  for  all  their  labour.  They  were 
much  addicted  to  hunting  ;  and,  by  a  life  of  continual 
exercife  and  labour,  became  fo  ftrong,  that  the  weakeft 
Ligurian  was  generally  an  overmatch  for  the  ftrongeft 
and  moll  robull  among  the  Gauls.  The  women  are 
faid  to  have  been  almoft  as  ftrong  as  the  men,  and  to 
have  borne  an  equal  (hare  in  all  laborious  enterprifes. 
With  all  their  bravery,  however,  they  were  not  able 
to  refill  the  Roman  power ;  but  were  iubdued  by  that 
warlike  nation,  about  21 1  B.  C. 

LIGUSTICUM,  lovage,  in  botany  :  A  genus  of 
the  digynia  order,  belonging  to  the  pentandria  clafs  of 
plants  ;  and  in  the  natural  method  ranking  under  the 
45th  order,  Umbellate.  The  fruit  is  oblong,  and  quinque- 
fulcated  on  each  fide  ;  the  florets  are  equal ;  the  petals 
involuted  or  rolled  inwards,  and  entire.  There  are  feven 
fpecies  ;  of  which  the  moll  remarkable  are,  the  levi- 
fticum  or  common,  and  the  fcoticum  or  Scots,  lo¬ 
vage.  The  firft  is  a  native  of  the  Apennine  moun¬ 
tains  in  Italy.  It  has  a  thick  flelhy,  deeply-pe¬ 
netrating  perennial  root,  crowned  by  very  large, 
many-parted,  radical  leaves,  with  broad  lobes,  ha¬ 
ving  incifions  at  top,  upright,  ftrong,  channelled  ftalks, 
branching  fix  or  feven  feet  high,  and  all  the  branches 
terminated  by  yellow  flowers  in  large  umbels.  The 
fecond  i3  a  native  of  Scotland,  and  grows  near  the  fea 
in  various  parts  of  the  country.  It  has  a  thickifh, 
flelhy,  penetrating,  perennial  root,  crowned  by  large 
doubly-trifoliated  leaves,  with  broad,  Ihort,  indented 
lobes,  upright  round  ftalks,  half  a  yard  high,  ter¬ 
minated  by  fmall  yellow  umbels.  Both  fpecies  are 
hardv,  and  eafily  propagated  by  feeds  fown  in  fpring 
or  autumn. 

Medicinal  u/es,  See.  The  root  of  the  firft  fpecies 
agrees  nearly  in  quality  with  that  of  angelica  :  the 
principal  difference  is,  that  the  lovage  root  has  a 
ftronger  fmell,  and  a  fomewliat  lefs  pungent  tafte,  ac¬ 
companied  with  a  more  durable  fweetnefs,  the  feeds 
being  rather  warmer  than  the  root ;  but  although  cer¬ 
tainly  capable  of  being  applied  to  ufeful  purpofes, 
this  root  is  not  regarded  in  the  prefent  practice.  The 
leaves  of  the  fecond  are  fometimes  eaten  raw  as  a  falad, 
or  boiled  as  greens,  by  the  inhabitants  of  the  Hebrides. 
The  root  is  reckoned  a  good  carminative.  They  give 
un  infufion  of  the  leaves  in  whey  to  their  calves  to 
purge  them, 

LIGUSTRUM,  privet,  in  botany  :  A  genus  of 
the  monogynia  order,  belonging  to  the  diandria  clafs 
of  plants ;  and  in  the  natural  method  ranking  under 
the  44th  order, Sepiarte.  The  corolla  is  quadrifid; 
the  berry  tetrafpermous.  There  is  but  one  fpecies ; 
of  which  there  are  two  varieties,  the  deciduous  and 
the  evergreen.  They  are  hardy  plants,  riling  from  10 
to  1 5  feet  high,  adorned  with  oblong  entire  leaves,  and 
fpikes  of  infundibuliform  oblong  white  flowers,  fuc- 
ceeded  by  black-berries^  They  are  eafily  propagated 
by  feed,  layers,  fuckers,  or  cuttings.  They  are  ufed  for 
making  hedges.  Tke  purple  colour  upon  cards  is  pre¬ 
pared  from  the  berries.  With  the  addition  of  alum, 
thefe  berries  are  faid  to  dye  wool  and  lilk  of  a  good 
and  durable  green ;  for  which  p^rpofe  they  mult  be 
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gathered  as  foon  as  they  are  ripe.  The  leaves  are  Lifisnfc,, 
bitter  and  flightly  aftringent.  Oxen,  goats,  and  Iheep,  ,  Ll,iurr*  , 
eat  the  plant ;  horfes  refufe  it.  * 

EILBURNE  (John),  an  enthufiaftic  demagogue, 
who  was  tyrannically  punilhed  by  the  ftar-chamber 
court,  being  put  in  the  pillory,  whipped,  fined,  and 
imprifoned,  for  importing  and  publilhing  feditiouc 
pamphlets,  which  he  hail  got  printed  in  Holland; 
they  chiefly  refledled  on  the  church  of  England 
and  its  bilhops:  he  fuffered  in  1637,  and  in  prifon 
was  doubly  loaded  with  irons.  In  1641,  he  was  re- 
leafed  by  the  long  parliament  i  and  from  this  time, 
he  had  the  addrefs  to  make  himfelf  formidable  to  all 
parties,  by  his  bold,  afpiring  genius.  He  fignalized 
himfelf  in  the  parliament  army  ;  and  was  at  one  time 
the  fecret  friend  and  confident  of  Cromwell,  and  at 
another  his  avowed  enemy  and  accufer ;  fo  that,  in 
1650,  Cromwell  found  it  to  be  his  intereft  to  filence 
him,  by  a  grant  of  fome  forfeited  eftates.  But  after 
this,  he  grew  outrageous  againft  the  protestor  s  go¬ 
vernment  ;  became  chief  of  the  levellers ;  and  was 
twice  tried  for  high  treafon,  but  acquitted  by  the 
juries.  The  laft  was  for  returning  from  exile  (having 
been  baniftied  by  the  parliament)  without  a  pafs.  He 
died  in  1657,  aged  88. 

LILIACEOUS,  in  botany,  an  appellation  given 
to  fuch  flowers  as  refemble  thofe  of  the  lily. 

LILIUM,  the  lily,  in  botany1!  A  genus  of  the 
monogynia  order,  belonging  to  the  hexandria  clafs  of 
plants  ;  and  in  the  natural  method  ranking  under  the 
10th  order,  Coronaria.  The  corolla  is  hexapetalous, 
and  campanulated,  with  a  longitudinal  nectariferous 
line  or  furrow  ;  the  capfulcs  connected  by  fmall  can¬ 
cellated  hairs.  There  are  many  fpecies ;  all  of  them 
bulbous-rooted,  herbaceous,  flowery  perennials,  rifing 
with  eredl  annual  ftalks  three  or  four  feet  high,  gar- 
niflied  with  long  narrow  leaves,  and  terminated  by  fine 
clufters  of  large,  bell-ftiaped,  hexapetalous  flowers 
of  exceeding  great  beauty,  of  white,  red,  fcarlet,  orange, 
purple,  and  yellow  colours. 

Culture.  All  the  fpecies  are  propagated  by  fowing 
the  feeds ;  and  if  care  is  taken  to  preferve  thefe  feeds 
from  good  flowers,  very  beautiful  varieties  are  often 
produced.  The  manner  of  fowing  them  is  as  follows: 

Some  fquare  boxes  fhould  be  procured,  about  fix  inches 
deep,  with  holes  bored  in  the  bottoms  to  let  out  the 
wet :  thefe  mufl  be  filled  with  frefh,  light,  fandy  earth ; 
and  the  feeds  fown  upon  them  pretty  thick  in  the  be¬ 
ginning  of  Auguft,  and  covered  over  about  half  aa 
inch  deep  with  light  fifted  earth  of  the  fame  kind. 

They  fhould  then  be  placed  where  they  may  have  the 
morning  fun;  and  if  the  weather  proves  dry,  they  mull 
be  watered  at  times,  and  the  weeds  carefully  picked 
out.  In  the  month  of  October  the  boxes  are  to  be 
removed  tc  a  place  where  they  may  have  as  much  fun 
as  poflible,  and  be  fecured  from  the  north  and  nortli- 
eaft  winds.  In  fpring  the  young  plants  will  appear, 
and  the  boxes  are  then  to  be  removed  into  their  for¬ 
mer  fituation.  In  Auguft  the  fmalleft  roots  arc  to  be 
emptied  out  of  thefe  boxes,  and  ftrewed  over  a  bed  of 
light  .earth,  and  covered  with  about  half  an  inch  depth 
of  earth  of  the  fame  kind  fifted  over  them.  Here 
they  mull  be  watered,  and  fhaded  at  times,  and  de¬ 
fended  from  the  feverity  of  winter  by  a  flight  covering 
of  ftraw  or  peafe-haulm  in  the  haideft  weather.-  In 
K  Fe- 
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jLiliom,  February,  the  furface  of  the  bed  fhould  be  cleared, 
^llo~  and  a  little  light  earth  lifted  over  it.  When  the  leaves 
are  decayed,  the  earth  Ihould  be  a  little  ftirred  over 
the  roots;  and  in  the  month  of  September  following 
fome  more  earth  fifted  on.  In  the  September  of  the 
following  year,  the  roots  mull  be  tranfplanted  to  the 
places  where  they  are  to  remain,  and  fet  at  the  diftance 
of  eight  inches ;  the  roots  being  placed  four  inches 
below  the  furface  :  this  Ihould  be  done  in  moift  wea¬ 
ther.  They  will  now  require  the  fame  care  as  in  the 
preceding  winters ;  and,  the  fecond  year  after  they 
are  tranfplanted,  the  ftrongeft  roots  will  begin  to  flower. 
The  fine  ones  fhould  then  be  removed  at  the  proper 
feafon  into  flower  beds,  and  planted  at  great  diftances 
from  one  another  that  they  may  flower  ftrong. 

Medical  ufes.  The  roots  of  the  white  lily  are  e- 
mollient,  maturating,  and  greatly  fuppurative.  They 
are  ufed  externally  in  cataplafms  for  thefe  purpofes 
with  fuccefs.  The  common  form  of  applying  them  is 
boiled  and  bruifed;  but  fome  prefer  the  roafting  them 
till  tender,  and  then  beating  them  to  a  pafte  with  oil, 
in  which  form  they  are  faid  to  be  excellent  againft 
burns.  Gerard  recommends  them  internally  againft 
dropfies. 

The  Kamtfchatence,  or  Kamtfchatka  lily, called  there 
faranne,  makes  a  principal  part  of  the  food  of  the  Kamt- 
fchatkans.  Its  roots  are  gathered  by  the  women  in 
Auguft,  dried  in  the  fun,  and  laid  up  for  ufe :  they 
are  the  belt  bread  of  the  country ;  and  after  being 
baked  are  reduced  to  powder,  and  ferve  inftead  of  flour 
in  foups  and  feveral  dithes.  They  are  fometimes  wafh- 
ed,  and  eaten  as  potatoes ;  are  extremely  nourilhing, 
and  have  a  pleafant  bitter  tafte.  Our  navigators  boil¬ 
ed  and  eat  them  with  their  meat.  The  natives  often 
parboil,  and  beat  it  up  with  feveral  forts  of  berries,  fo 
as  to  form  of  it  a  very  agreeable  confeCtion.  Provi¬ 
dentially  it  is  an  univerfal  plant  there,  and  all  the 
grounds  bloom  with  its  flower  during  the  feafon.  An¬ 
other  happinefs  remarked  there  is,  that  while  filh  are 
fcarce  the  faranne  is  plentiful ;  and  when  there  is  a 
dearth  of  this,  the  rivers  pour  in  their  provifions  in 
redoubled  profufion.  It  is  not  to  the  labours  of  the 
females  alone  that  the  Kamtfchatkans  are  indebted  for 
thefe  roots-i  A  fpecies  of  moufe  faves  them  a  great 
deal  of  trouble.  The  faranne  forms  part  of  the  win¬ 
ter  provifions  of  that  little  animal :  they  not  only  ga¬ 
ther  them  in  the  proper  feafon,  and  lay  them  up  in 
their  magazines,  but  at  times  have  the  inftinCl  of  bring¬ 
ing  them  out  in  funny  weather  to  dry  them,  left  they 
fhould  decay.  The  natives  fearch  for  their  hoards ; 
but  with  prudent  tendernefs  leave  part  for  the  owners, 
being  unwilling  to  fuffer  fueh  ufeful  caterers  to  perifb. 

LILLO  (George),  an  excellent  dramatic  writer, 
born  at  London  in  1693.  He  was  a  jeweller  by  pro- 
feffion,  and  followed  his  bufinefs  for  many  years  in 
that  neighbourhood  with  the  faireft  reputation.  He 
was  at  the  fame  time  ftrongly  attached  to  the  mufes, 
yet  feemed  to  have  laid  it  down  as  a  maxim,  that  the 
devotion  paid  to  them  ought  always  to  tend  to  the 
promotion  of  virtue,  morality,  and  religion.  In  pur- 
fuance  of  this  aim,  Lillo  was  happy  in  the  choice  of 
his  fubjedts,  and  fhowed  great  power  of  affeCting  the 
heart,  by  working  up  the  pafiions  to  fuch  a  height,  as 
to  render  the  diftreffes  of  common  and  domellic  life 
equally  interefting  to  the  audiences  as  that  of  kings 


and  heroes,  and  the  ruin  brought  on  private  families 
by  an  indulgence  of  avarice,  lull,  &c.  as  the  havock 
made  in  ftates  and  empires  by  ambition,  cruelty,  or 
tyranny.  His  “  George  Barnwell,”  “  Fatal  Curiofi- 
ty,”  and  “  Arden  of  Feverlham,”  are  all  planned  on 
common  and  well-known  ftories ;  yet  they  have  per¬ 
haps  more  frequently  drawn  tears  from  an  audience 
than  the  more  pompous  tragedies  of  Alexander  the 
Great,  All  for  Love,  &c.  In  the  prologue  to  “  Eh 
meric,”  which  was  not  acted  till  after  the  author’s 
death,  it  is  faid,  that  when  he  wrote  that  play,  he 
“  was  depreffed  by  want,”  and  aflb'Cted  by  difeafe  ; 
but  in  the  former  particular  there  appears  to  be  evi¬ 
dently  a  miftake,  as  he  died  poffeffed  of  an  eftate  of 
L.  60  a-year,  befidcs  other  effects  to  a  confiderable 
value.  His  death  happened  in  1739,  in  the  47th  year 
of  his  age.  His  works  have  been  lately  collected,  and 
publifhed,  with  an  account  of  his  life,  in  2  vols  I2ma, 
by  Mr  T.  Davis. 

LILLY  (John),  a  dramatic  poet,  was  born  in  the 
wilds  of  Kent,  about  the  year  1553,  and  educated  in 
Magdalen-college,  Oxford,  where  he  took  the  degree 
of  bachelor  of  arts  in  1573,  and  that  of  mailer  in 
1575.  From  Oxford  he  removed  to  Cambridge;  but 
how  long  he  continued  there,  is  uncertain.  On  his 
arrival  in  London,  he  became  acquainted  with  fome  of 
Queen  Elizabeth’s  courtiers,  by  whom  he  was  careffed, 
and  admired  as  a  poet  and  a  wit ;  and  her  majelly, 
on  particular  feftivals,  honoured  his  dramatic  pieces 
with  her  prefence.  His  plays  are  nine  in  number. 
His  firft  publication,  however,  printed  in  1580,  was  a 
romance  called  Euphues ,  which  was  univerfally  read  and 
admired.  This  romance,  which  Blount,  the  editor  of 
fix  of  his  plays,  fays  introduced  a  new  language,  efpe- 
cially  among  the  ladies,  isf  according  to  Berkenhout, 
in  fail  a  moft  contemptible  piece  of  affectation  and 
nonfenfe :  neverthelefs  it  feems  very  certain,  that  it 
was  in  high  eftimation  by  the  women  of  falhion  of 
thofe  times,  who,  we  are  told  by  Whalley  the  editor 
of  Ben  Johnfon’s  works,  had  all  the  phrafes  by  heart ; 
and  thofe  wh®  did  not  fpeak  Euphulfm  were  as  little 
regarded  at  court  as  if  they  could  not  fpeak  French. 
“  He  was  (fays  Oldys)  a  man  of  great  reading,  good 
memory,  ready  faculty  of  application,  and  uncommon 
eloquence ;  but  he  ran  into  a  vaft  excefs  of  allufion.” 
When  or  where  he  died  is  not  known.  Anthony  Wood 
fays  he  was  living  in  1597,  when  his  laft  comedy  was 
publilhed.  After  attending  the  court  of  Queen  Eli¬ 
zabeth  13  years,  notwithftanding  his  reputation  as  aa 
author,*  he  was  under  a  necefiity  of  petitioning  the 
queen  for  fome  fmall  ftipend  to  fupport  him  in  his  old 
age.  His  two  letters  or  petitions  to  her  majefty  on 
this  fubjeCt  are  preferved  in  manufeript. 

Lilly  (William),  a  noted  Engliih  aftrologer* 
born  in  Leicefterfhire  in  1602  ;  where  his  father  not 
being  able  to  give  him  more  learning  than  common 
writing  and  arithmetic,  he  refolved  to.  feek  his  for¬ 
tune  in  London.  He  arrived  in  1620,  and  lived  four 
years  as  a  fervant  to  a  mantua-maker  in  the  parilh  of 
St  Clements  Danes  ;  but  then  moved  a  ftep  higher  to 
the  fervice  of  Mr  Wright,  mailer  of  the  Salter’s  com¬ 
pany  in  the  Strand,  who  not  being  able  to  write,  Lilly 
among  other  offices  kept  his  books.  In  1627,  when 
his  mafter  died,  he  paid  his  addreffes  to  the  widow, 
whom  he  married  with  a  fortune  of.  1000I.  Being  no* 
6  his 
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Lilly  tits  own  matter,  he  followed  the  puritanical  preachers ; 

^  and,  turning  his  mind  to  judicial  aftrology,  became  pu- 
«  ' '  pil  te  one  Evans,  a  profligate  Welfh  parfon,  in  that 

pretended  art.  Getting  a  MS.  of  the  Art  notitia 
of  Corn.  Agrippa,  with  alterations,  he  drank  in  the 
doftrine  of  the  magic  circle,  and  the  invocation  of  fpi- 
fits,  with  great  eagernefs,  He  was  the  author  of  the 
Merlinus  Anglicus  junior  ;  The  Supernatural  Sight  ; 
and  The  White  King’s  Prophecy.  In  him  we  have  an 
inftance  of  the  general  fuperftition  and  ignorance  that 
prevailed  in  the  time  of  the  civil  war  between  Char.  I. 
and  his  parliament :  for  the  king  consulted  this  aftro- 
loger,  to  know  in  what  quarter  he  fliould  conceal  him- 
felf,  if  he  could  efcape  from  Hampton  court ;  and 
general  Fairfax,  on  the  other  fide,  fent  for  him  to  his 
army,  to  a(k  him  if  he  could  tell  by  his  art;  whe¬ 
ther  God  was  with  them  and  their  caufe  ?  Lilly,  who 
made  his  fortune  by  favourable  predictions  to  both 
parties,  allured  the  general  that  God  would  be  with 
him  and  his  army.  In  1648,  he  publiihed  his  Treatife 
of  the  three  Suns  feen  the  preceding  winter ;  and  alfo 
an  aftrological  judgment  upon  a  conjunction  of  Saturn 
ahd  Mars.  This  year  the  council  of  ftate  gave  him  in 
money  50 1.  and  a  penfion  of  tool,  per  annum ,  which 
ke  received  for  two  years,  and  then  refigned  on  fome 
difguft.  In  June  1 660,  he  was  taken  into  cuftody  by 
order  of  the  parliament,  by  whom  he  was  examined 
concerning  the  perfon  who  cut  off  the  head  of  king 
Charles  I.  The  fame  year  he  fued  out  his  pardon  un¬ 
iter  the  great  feal  oS  England.  The  plague  raging  in 
London,  he  removed  with  his  family  to  his  eitate  at 
Heriham  ;  and  in  OCtober  1666  was  examined  be¬ 
fore  a  committee  of  the  lioufe  of  commons  concerning 
the  fire  of  London,  which  happened  in  September 
that  year.  After  his'  retirement  to  Heriham,  he  ap¬ 
plied  himfelf  to  the  ftudy  of  phyfic,  and,  by  means  of 
his  friend  Mr  Alhmcle,  obtained  from  archbilhop  Shel¬ 
don  a  licence  for  the  practice  of  it.  A  little  before  his 
d'eath  he  adopted  for  his  fori,  by  the  name  of  Merlin 
junior ,  one  Henry  Coley,  a  taylor  by  trade ;  and  at 
the  fame  time  gave  him  the  imprefiion  of  his  almanac, 
after  it  had  been  printed  for  36  years.  He  died  in 
1681  of  a  dead  palfy.  Mr  Aflintole  fet  &  monument 
over  his  grave  in  the  church  of  Walton  upon  Thames* 
His  “  Obfervations  on  the  Life  and  Death  of  Charles 
late  King  of  England,”  if  we  overlook  the  aftrological 
iionfenfe,  may  be  read  with  as  much  fatisfaCtion  as 
more  celebrated  hiftories  ;  Lilly  being  not  only  very 
well  informed,  but  ftriCtly  impartial.  This  work,  with 
the  Lives  of.  Lilly  and  Afhmole,  written  by  them- 
felves,  were  publiihed  in  one  vol.  8vo,  in  1.774,  by  Mr 
Burman. 

LILY,  in  botany.  See  Lilium. 

Lilt  of  the  Valley.  See  Convallaria. 

LILYBiEUM  (anc.  geog.),  a  city  of  Sicily,  tt- 
trsated  on  the  moft  wefterly  promontory  of  the  iflairt^ 
of  Sicily,  and  faid  to  have  been  founded  by  the  Car¬ 
thaginians  on  their  expulfion  from  Motya  by  Diony- 
iius  tyrant  of  Syracufe.  It  is  remarkable  for  three 
fieges  it  fuftained;  one  againft  Dionyfius  the  tyrarit, 
another  againft  Pyrrhus  king  of  Epirus,  and  the  third 
againft  the  Romans.  The  two  firft  failed  in  their  at¬ 
tempts,  but  the  Romans  with  great  difficulty  made 
themfelves  matter  of  it.  No  remains  of  this  once  ftate- 


ly  city  Sre  now  to  be  feen,  except  fome  aqueducts  and  Lilyr* 
temples;  though  it  was  Handing  in  Strabo  s  time.  Lim-s. 

LILYE  (William,)  the  grammarian,  was  born  in 
the  year  1466  at  Oldham  in  Hampfliire  ;  and  in  1486, 

Was  admitted  a  feriii-commoner  of  Magdalen  college, 
in  Oxford*  Having  taken  the  degree  of  bachelor  of 
arts;  he  left  the  uriiverfity,  and  travelled  to  Jerufalem, 
Returning  from  thence,  he  continued  five  years  in  the 
ifland  of  Rhodes,  where  he  ftudied  the  Greek  language, 
feveral  learned  men  having  retired  thither  after  the  ta¬ 
king  of  Conftantinople.  From  Rhodes  he  travelled  to 
Rome  ;  where  he  improved  himfelf  in  the  Greek  and 
Latin  languages,  under  Sulpitius  and  P.  Sabinus.  He 
then  returned  to  London,  where  for  fome  time  hd 
taught  a  private  grammar-fcliool,  being  the  firft  per¬ 
fon  who  taught  Greek  in  the  metropolis.  In  1510, 
when  Dr  Colet  fon  #i.  d  St  Paul’s  fchool,  Lilye  was  ap¬ 
pointed  the  firft  matter  ;  at  which  time,  it  feems,  he  was 
married  and  had  many  children.  In  this  employment 
he  had  laboured  12  years,  when,  being  feized  by  the 
plague,  which  then  raged  in  London,  he  died  in  Fe- 
bruary  1523,  and  was  buried  in  the  north  yard  of  St 
Paul’s*  He  had  the  charader  of  an  excellent  gram¬ 
marian,  and  a  fuecefsfnl  teacher  of  the  learned  lan¬ 
guages.  His  principal  work  is  Brevijfmn  injlitutio, 
feu  ratio  grammatices  cognofeenda  ;  Lond.  15 1 3*  Re* 
printed  times  without  number,  and  commonly  called 
Lilye’ s  grammar.  The  Englifh  rudiments  were  writ¬ 
ten  by  Dr  Colet,  dean  of  St  Paul’s ;  and  the  preface 
to  the  firft  edition,  by  cardinal  Wolfey.  The  Englifh 
fyntax  was  written  by  Lilye  ;  alfo  the  rules  for  the 
genders  of  riouns,  beginning  with  Propria  qua  mari- 
lus  :  and  thofc  for  the  pretetperfeft  tenfes  and  fupines, 
beginning  with  As  in  prefenti.  The  Latin  fyntax  wa3 
chiefly  tfye  work  of  Erafmus.  See  Ward’s  preface  to 
his  edition,  of  Lilyc’s  Grammar,  1732. 

’  LIMA,  a  city  of  South  America,  in  Peru,  of  which 
it  is  capital,  with  an  archbtfhop’s  fee,  and  an  univer- 
fity.  It  give?  its  name  to  the  principal  audience  of 
Peru ;  and  is  furrounded  with  brick-walls,  fortified  with 
feveral  ramparts  and  baftions,  eight  yards  high.  The 
ftreets  are  handfonle,  and  as  ftraight  as  a  line  ;  but  the 
houfes  are  generally  only  one  ttory  high,  on  account 
of  the  earthquakes.  However,  they  are  pretty  enough, 
and  well  adorned,  having  long  galleries  on  the  front. 

One  part  of  the  roofs  are  covered  with  coarfe  linen 
cloth,  and  the  others  only  with  reeds,  which  is  not  in¬ 
convenient,  becaufe  it  never  rains  here  ;  however,  the 
richeft  inhabitants  cover  theirs  with  fine  mats  or  beau¬ 
tiful  cotton-cloths.  There  are  trees  planted  all  round 
their  honfes,  to  keep  off  the  heat  of  the  fun.  What 
the  houfes  want  in  height  they  have  in  length  and 
depth  ;  for  fome  of  them  are  200  feet  long,  and  pro- 
portionably  broad,  fo  that  they  have  10  or  1 2  large 
apartments  on  the  ground-floor.  The  royal  fquare  is 
very  handfome,  and  in  the  middle  there  is  a  fountain  of 
bronze,  adorned  with  the  image  of  Fame  which  fpouts 
lip.water.  On  the  eaft  and  weft  fides  are  the  public  ftruc- 
tures,  which  are  well  built.  The  river  which  croffes 
Lima  farms  canals  or  ftreams  which  run  to  moft  of  the 
houfes,  and  ferve  to  water  their  gardens,  as  well  as  for 
other  ufes.  All  the  churches  and  convents  are  ex¬ 
tremely  rich  ;  and  many  images  of  the  faints  are  of 
maffy  gold,  adorned  with  jewels.  This  city  is  four 
K  a  mika 


Marti?  t 
‘Travels 
through 


L  I  M  f  76  ]  L  I  M 

miles  in  length,  and  two  in  breadth,  and  is  divided  into  toman  army  entered  this  city  on  the  2d  of  July,  and  Lima*,, 
eight  parifhes ;  and  yet  it  contains  but  28,000  inha-  ravaged  it  without  mercy.  It  was  then  deltroyed  by  Lin^fo; 
bitants,  whereof  9000  are  Spaniards.  They  make  ufe  the  flames ;  and  at  prefent  it  is  only  a  wretched  place,  •  lf 
of  mules  to  draw  their  coaches  with,  and  of  thefe  there  in  which  one  can  fcarcely  diftinguilh  any  remains  of  its- 
are  about  5000.  It  is  the  feat  of  the  viceroy,  and  ancient  edifices.  It  is  governed  by  a  commiiTary  and 
contains  feveral  courts;  as  that  of  the  viceroy,  of  the  a  cadi:  the  latter  judges  cafes  only  provifionally,  before- 
archbiihop,  of  the  inquifition,  of  the  crufado,.  and  of  they  are  carried  to  the.  fuperior  tribunal  of  Nicofia,. 
the  wills.  Earthquakes  are  here  very  frequent;  fome  The  harbour  is  very  commodious;  and  being  fheltered 
of  which  have  done  this  city  a  great  deal  of  damage,  from  impetuous  winds,  it  affords  a  fafe  and  calm  afy- 
particularly  that  in  1746,  whereby  it  was  almoft  de-  lum.  to  veffels  when  overtaken  by  a  ft  arm.  The  carob 
ftroyed :  were  it  not  for  this,  it  would  be  a  perfect  tree  is.  here  more  abundant  than  any  where  elfe  ;  ani 
paradife  ;  there  being  plenty  of  corn,  wine,  oil,  fugar,  it  is  from  the  port  of  Limaffol  that  the  greateft  quan- 
fruits,  and  flax.  The  inhabitants  are  fo  rich,  that  when  tity  of  its  fruit  is  exported.  The  inhabitants  export 
the  viceroy,  who  was  duke  of  Palata,  and  fent  from  alfo  fait,  procured  from  a  lake  near  Salines.  Cotton,, 

Spain  to  Peru  in  1672,  made  his  public  entrance  in-,  wheat,  barley,  ?.nd  mulberry-trees,  are  both  plentiful; 
to  this  city,  the  inhabitants  paved  the  ftreets  he  was  and  well  cultivated  in  this  part  of  the  ifland :  the 
to  pafs  through  with  ingots  of  filler.  The  inhabitants  ground  alfo  produces  all  kinds  of  garden  fluff.  The 
of  Lima  are  very  debauched,  but  at  the  fame  time  ex-  beft  Cyprus  wine  is  made  from  the  vines  that  grow  on 
tremely  fuperftitious,  and  they  have  a  ftrong  belief  in  the  hills  of  Limaffol,  All  the  wines  of  the  country 
the  power  of  charms.  About  a  fourth  part  of  the  city  are  collected  in  this  city  to  be  tranfported  to  Larnic, 
are  monks  and  nuns,  who  are  not  a  jot  more  chafte  where  there  are  the  largeft  cellars,  and  which,  on  that 
than  the  reft  ;  and  if  any  one  happens  to  rival  a  monk,  account  becomes  the  natural  centre  of  commerce, 
lie  is  in  danger  of  his  life,  for  they  always  carry- a  dag-  LIMAX,  the  Slug,  or  Naked  Snail ;  a  genus  of 
ger  under  their  frocks.  The  nuns  are  fuch  libertines,  infefts  belonging  to  the  order  of  vermes  mollufca.  The. 
that  it  is  ha>-d  to  find  any  free,  from  the  French  dif-  body  is  oblong,  fitted  for  crawling,  with  a  kind  of*' 
eafe,  of  which  they  fometimes  die  for  want  of  good  mufcular  coat  on  the  upper  part ;  and  the  belly  is 
plxyficians.  The  greateft  finners  think  they  aton£  for  plain.  They  have  four  tentacula,  or  horns,  fituated 
all  their  faults  by  hearing  a  mafs,  and  ki fling  the  rohe  above  the  mouth,  which  they  extend  or  retract  at  plea- 
q£  St  Francis  or  St  Dominic,  and  then- they  return  tof  fure. — This  reptile  is  always  deftitute  of  ftiell ;  butbe- 
their  former  pra&ices.  It  is  feated  on  a  large,  plea-  fides  that  its  {kin  is  more  clammy  a  id  of  a  greater  con- 
fant,  fertile  plain,  on  a  fmall  river  near  the  fea.  W.  fiftency  than  that  of  the  fnail,  the  black  naked  Hug 
Long.  68.  45.  S.  Lat.  12.  15.  ha* a  farrowed  cloak,  almoft  as  thick  and  as  hard  as  lea-' 

LIMASSOL,  or  Limisso,  a  town  of  Cyprus,  in  ther,  under  which  'it  withdraws  its  head  as  within  a 
the  fouth  of  the  ifland.  Of  the  ancient  city  nothing  Ihell.  The  head  is  diftinguiftted  from  the  breaft  by  a 
but  ruins  now  remain  ;  tliough  it  was  a  celebrated  place,  black  line.  It  is  in  its  head  and  back  that  .the  fnail- 
even  under  the  government  of  the  dukes.  King  Ri-  ftone  is  found ;  which  is  a  fraall  pearled  and  fandy  ftone, 
cliard,  the  conqueror  of  the  laft  of  thefe  vaffals  of  the  of  the  nature  of  lime  ftones  :  according  to  a  popular 
empire,  razed  it  in  1191,  and  it  was  never  afterwards  opinion,  it  cures  the  tertian  ague,  if  fattened  to  the 
rebuilt.  This  city  originalLy  was  the  fame  as  Am  a-  patient’s  arm.  Thefe  flugs  inoveonflowly,  leaving  every 
thus,  or  Amathonte  ;  fo  famous,  as  Paufanias  tells  us,  where  clammy  and  Alining  marks  of  their  paffage. 
for  its  temple  erefted  in  honour  of  Venus  and  Adonis.  Their  coming  together  is  towards  the  end  of  fpnng. 
Amathus  was  the  refidence  of  the  nine  firft  kings  of  The  organs  of  generation  are  placed,  as  in  the  fnail, 
the  ifland ;  and  amongft  others  of  Oneliftus,  who  was  on  the  right  fide  of  the  neck.  The  male  implement 
iubjedted  afterwards  by  .the  arms  of  Artabanes,  the  unfolds  with  the  fame  mechanifm  as  the  finger  of  a 
Perfian  general.  This  city,  eredled  into  an  archbiftiop-  glove  when  turned  infide  out.  They  are  fometimes 
ric  in  the  time  of  the  Chriftians,  has  produced  a  nunv  met  with  hanging  in  the  air  with  their  heads  down- 
ber  of  perfonages  celebrated  for  their  knowledge  and  wards  ;  and  their  tails,  united  by  a  kind  of  vifeous  and . 
the  fan&ity  of  their  lives.  In  the  neighbourhood  thick  tie,  grappled  to  the  branch  of  a  tree.  In  this  fi- 
there  are  feveral  copper  mines,  which  the  Turks  have  tuatioq  they  remain  for  three  hours,  and  that  is  the 
been  forced  to  abandon.  The  following  lines,  in  the  time  of  impregnation.  They  depofit  their  eggs  in  the 
tenth  book  of  Ovid's  Metamorphofes,  prove  that  they  earth.  There  are  eight  fpecies,  diftinguiflied  entirely 
■were  known  in  the  time  of  that  poet  l  by  their  colour as  the  black  flug,  the  white  flug,  the 

Capta  viri  forma,  non  jam  Cytherea  curat  reddilh  flug,  the  afti-coloured  flug,  &c.  The  black. 

Littora,  non  alto  repetit  Paphon  aquore  cin&am,  flug  is  hermaphrodite,  both  fexes  being  in  each  indi- 

Pifcofamque  Giudon,  grav.damquC  Amathunta  metatt.s.  and  the  coitu?  both  lignite  and  are  im- 

The  place  where  the  new  Limaffol  now  {lands,  for-  pregnated  at  the  fame  time. — A  black  flug  powdered 
merly  had  the  name  of  Nemofia,  from  the  multitude  of  overwith  fnuff,  fait,  or  fugar,  falls  into  convulfions,  cafts 
woods  by  which  it  was  furrounded.  Richard  king  of  forth  all  its  foam,  and  dies;  See  Reproduction. 

England  having  deftroyed  Amathonte,  Guy  de  Lu-  LIMB,  in  general,  denotes  the  border  or  edge  of 
fignan  in  the  12th  century  laid  the  foundations  of  that  a  thing  ;  thus  we  fay,  the  limb  of  a  quadrant,  of  the 
new  city  which  the  Greeks  called  Neopoleos.  The  fa-  fun,  of  a  leaf,  &c. 

mily  of  Lufignan,  who  continued  to  embellifti  and  for-  Limb,  in  anatomy,  an  appellation  given  to  the  ex- 
tify  it,  built  there  palaces,  and  Greek  and  Latin  tremities  of  the  body,  as  to  the  arms  and  legs, 
churches ;  and  made  it  the  feat  of  a  bilhop.  When  Limb,  Limbus,  in  the  church  of  Rome,  is  ufed  in 
the  ifland  was  taken  by  the  Turks  in  1.570,  the  Ot-  two  different  fenfes.  1.  The  limb  of  the  patriarchs  is 

4  faid 
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Limhat,  faid  to  be  the  place  where  the  patriarchs  waited  the  re- 
I.imborch  demption  of  mankind  :  in  this  place  they  fnppofe  our 
'Ul  T"  Saviour’s  foul  continued  from  the  time  of  his  death  to 
his  refurre&ion.  2.  The  limb  of  infants  dying  with¬ 
out  bnptifm,  is  a  place  luppofed  to  be  diftin&  both  from 
heaven  and  hell ;  fince,  fay  they,  children  dying  inno¬ 
cent  of  any  acftual  fin,  do  not  deferve  hell ;  and,  by 
reafon  of  their  original  fin,  cannot  be  admitted  into 
heaven. 

LIMB  AT,  the  name  of  a  periodical  \Vind  common 
ill  the  id  and  of  Cyprus,  and  of  great  fervice  in  mode¬ 
rating  the  heats  of  the  climate,  which  would  other- 
wife  be  intolerable. 

According  to  the  Abbe  Mariti,  it  begins  to  blow 
at  eight  in  the  morning  the  firit  day ;  increafes  as  the 
£uu  advances  till  noon ;  then  gradually  weakens,  and 
at  three  falls  entirely.  On  the  fecond  day  it  arifes  at 
the  fame  hour ;  but  it  does  not  attain  its  greateft 
lire ng til  till  about  one  in  the  afternoon,  and  ceafes  at 
four  precifely.  On  the  third  day  it  begins  as  before  ; 
but  it  falls  an  hour  later.  On  the  five  fuccecding 
days,  it  fellows  the  fame  progreffion  as  on  the  third  ; 
but  it  is  remarked,  that  a  little  before  it  ceafes,  it  be¬ 
comes  extremely  violent.  At  the  expiration  of  five 
days  it  commences  a  new  period  like  the  former.  By 
narrowly  obferving  the  fea  on  that  fide  from  which 
it  is  about  to  blow  a  little  before  it  arifes,  one  may 
determine  what  degree  of  ftrength  it  will  have  during 
the  day.  If  the  horizon  is  clear,  and  entirely  free 
from  clouds,  the  wind  will  be  weak,  and  even  almoft 
infenlible  ;  but  if  it  is  dark  and  cloudy,  the  wind  willlbe 
ftrong  and  violent.  This  limbat  wind,  notwithftanding 
its  utility  in  moderating  the  exceffive  heat, often  becomes 
the  caufe  of  fevers,  efpecially  to  the  Europeans,  from 
their  being  lefs  habituated  to  the  climate,  more  apt 
than  the  natives  to  fuffer  themfelves  to  be  furprifed  by 
the  cool  air  when  in  a  Hate  of  perfpiration.  This 
wind,  the  falling  of  which  happens  an  hour  fooner  or 
later,  is  fucceeded  by  a  calm,  accompanied  by  a  cer¬ 
tain  moifture  that  renders  the  air  fomewhat  heavy. 
This  moifture  difappears  in  the  evening,  being  dillipa- 
ted  by  a  wind  which  arifes  every  day  at  that  period. 
This  wind  is  confidered  as  a  land  breeze  by  the  inha¬ 
bitants  of  the  fouthern  and  eaftern  parts  of  the  ifland; 
but  it  is  called  a  fea  breeze  by  tliofe  in  the  northern  and 
weftern,  who  indeed  receive  it  immediately  from  the 
fea.  In  fummer  it  blows  till  four  o’clock  in  the  morn¬ 
ing  ;  and  when  it  ceafes,  it  leaves  a  profound  calm, 
which  continues  till  the  hour  when  the  limbat  com-? 
meuces.  In  autumn  and  winter  it  never  falls  till  day¬ 
break,  when  .it  is  fucceeded  by  other  winds,  which  pro¬ 
ceed  from  the  irregularity  of  the  feafon.  In  fpring  it 
docs  not  continue  longer  than  midnight ;  and  is  then 
fucceeded  by  that  happy  calm,  during  which  thofe.re- 
freflfing  dews  are  formed  that  moiften  the  earth  at  fun- 
rifing.  The  limbat  winds,  which  arife  in  the  beginning 
of  fummer,  ceafe  about  the  middle  of  September ;  and 
this  is  the  period  when  the  moft  infupportable  heats 
commence,  becaufe  their  violence  is  not  moderated 
by  the  fmalleft  breeze.  They  are,  however, .  luckily 
not  of  long  duration  ;  and  about  the  latter  end  of  Oc¬ 
tober  they  decreafe  fenfibly,  as  the  atmofphere  begins 
to  be  loaded  with  watery  clouds. . 

LIMBORCH  ( Philip ),  a  learned  writer  among  the 
yemonftrants,  born  at  Amilerdam  in  1635.  After  ha 


ving  made  great  proficiency  in  his  ftudies,  fie  \va3,  in  Limburgh 
1655,  admitted  to  preach  in  public,  which  he  did  firft  U 
at  Haerlem.  His  fermons  had  in  them  no  afFeffed  elo-  »menc  « 
quence ;  but  were  folid,  methodical,  and  edifying.  He 
was  chofen  minifter  of  Goudja  ;  from  whence  he  was 
called  to  Amfterdam,  where  he  had  the  profeflorfhip 
of  divinity,  in  which  he  acquitted  himfclf  with  great 
reputation  till  his  death,  which  happened  in  1712. 

Pie  had  an  admirable  genius,  and  a  tenacious  memory. 

He  had  many  friends  of  diftindlion  in  foreign  parts  as 
well  as  in  his  own  country.  Some  of  his  letters  to  Mr 
Locke  are  printed  with  thofe  of  that  celebrated  author. 

Pie  had  all  the  qualifications  fuitable  to  the  character 
of  a  finccrc  divine,  lived  an  example  of  every  virtue,, 
and  preserved  the  vigour  of  his  body  and  mind  to  a 
coufiderable  age.  He  wrote  many  works,  which  arc 
efteemed  ;  the  principal  of  which  are,  1.  Arnica  cob 
latio  de  veritaie  religion! s  Chr ijiianse  cum  erudito  ffudao, 
iu  i2mo.  2.  A  complete  body  of  Divinity,  ac¬ 
cording  to  the  opinions  and  doctrines  of  the  remon- 
ftrants.  3.  A  liiftoiy  of  the  Inquifition  ;  which  has 
been  tranflated  into  Englifh  by  Dr  Samuel  Chandler. 

Limboreh  alfo  publifiied  the  works  of  the  fiunoU* 
Epifcopius,  who  was  his  great-uncle  by  the  mother’s 
fide. 

LIMBURGH-duchy,  a  province  of  the  Auftrian 
Netherlands,  bounded  by  the  duchy  of  Juliers  on  thtr 
north  and  eaft,  by  Luxemburgh  on  the  fouth,  and  by 
the  bifliopric  of  Liege  on  the  weft.  It  is  about  30 
miles  in  length,  and  25  in  breadth;  and  confifts  of  good 
arable  and  paftureland,  with  plenty  of  wood,  audfome 
iron  mines. 

Limburg h,  the  capital  city  of  the  duchy  of  Lim- 
burgh,  in  the  Auftrian  Netherlands,  is  feated  on  a  iteep- 
rock  near  the  river  Vefle.  This  town  is  fmall,  but  plea-* 
fantly  feated  on  a  hill,  with  lhady  woods  ;  and  confifts 
chiefly  of  one  broad  ftreet,  not  very  well  built.  It  is 
ftrong  by  fituation,  and  almoft  inacceffible ;  however,  it 
was  taken  by  the  French  in  1675,  and  by  the  confe— 
dcrates  under  the  duke  of  Marlborough  in  1603, 
for  the  lioufe  of  Auftria,  to  whom  it  remains  by  the 
treaties  of  Raftadt  and  Baden,  after  having  been  dif- 
mantled.  It  is  famous  for  its-  cheefe,  which  is  exceed¬ 
ing  good.  E.  Long.  6.  8.  N.  Lat.  50.  40. 

LIME.  See  Quicklims. 

LiME-Tree.  See  Citrus. 

Lime  or  LtNDEN-Tree.  See  TiLi,t. 

LiME-lVater.  Sec  Pharmacy.M*. 

Lime,  or  Lyme.  See  Lyme. 

LIMERICK,  a  county  of  Ireland,  in  the  province- 
of  Mnnfter,  is  bounded  on  the  eaft  by  Tipperary,  on 
the  weft  by  Kerry,  011  the  north  by  the  river  Shan¬ 
non,  and  on.  the  fouth  by  Cork.  It  is  a  fruitful  and 
populous  tract,  the  foil  requiring  little  or  no  manure 
in  moft  places:  befidcs  rich  pafture  for  fheep  and 
cows,  it  produces  rich  crops  of  all  kinds  of  corn 
and  rape,  with  fome  hemp.  It  gave  title  of  earl 
to  the  family  of  Dongan.  It  contains  375,320  Irifli 
plantation  acres,  about  fifty -fix  church  livings,  though 
a  much  greater  number  of  parifhes,  ten  baronies, 
three  boroughs,  and  fends  eight  members  to  parlia-. 
ment.  It  has  fome  clays,  furze,  fern,  and  mountain 
lands,  and  rs  famous  for  good,  cyder  ;  it  has  been  much- 
benefited  by  the  palatines,  who  fettled  there  and  increafed’ 
tillage they  are  a.  laborious  indep  endent-people,  moft. 
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The  firing  of  the  inhabitants  is  chiefly  turf,  and  the  have  been  held  there.  The  town  was  formerly  entire- 
bogs  are  conveniently  fituatcd.  At  Loghill  in  the  ly  walled  in  ;  and  in  1760,  there  were  17  of  the  city 
welt  of  the  county,  there  is  a  mihe  of  coal  or  culm,  gates  Handing;  but  to  the  great  improvement  of  the 
but  it  is  more  ufed  in  kilns  than  in  houfes.  There  are  place  they  are  now  all  demohfhed,  except  the  Water- 
few  lakes  except  Lough  Gur  f  and  the  principal  hills  gate"  of  king  John’s  cattle.  The  linen,  woollen,  and 
are  Knockgreny,  Knockany,  Knockfiring,  and  Tory-  paper  manufactures,  are  carried  on  here  to  g^at  extent, 
hill.  The  mountains  lie  weftward,  the  higheft  being  and  the  export  of  provifions  is  Very  confiderable.  Here 
Knockpatrick  or  St  Patrick’s  hill.  This  county  is  are  many  charitable  hofpitals  and  handfome  public 
about  45  miles  long-  and  42  broad.  buildings,  befides  the  cathedral  and  other  churches.  A 

Limerick,  or  Lough^Meath,  a  market-toWn,  a  bo*  charter  was  granted  to  this  city  by  king  John,  and 
rough,  and  a  bi (hop’s  fee,  now  the  metropolis  of  the  confirmed  in  fuceeeding  reigns.  Dr  Campbell  ob- 
province  of  Munfter.  It  is  fituated  on  the  river  Shan-  ferves,  that  as  you  approach  Limerick,  the  grounds 
non,  94  miles  from  Dublin  ;  and  was  the  ftrongeft  grow  rich  and  exquifitely  beautiful ;  the  only  difa* 
forfrefs  in  the  kingdom.  Its  ancient  name  Was  Lun-  greeable  matter  is,  that  the  fixation  renders  the  air 
jneach  ;  and  dui  ing  the  firft  ages  it  was  much  frequent-  moift,  and  consequently  rather  unwholefome  to  ftran- 
cd  hy  foreign  merchants,  and  after  the  arrival  of  the  gers.  About  fix  miles  from  this  is  the  famous  Cattle- 
Danes  was  a  place  of  confiderable  commerce  until  the  eonnel-fpa.  Limerick  is  50  miles  from  Cork,  50 
1 2th  century.  It  was  plundered  by  Mahofi,  brother  from  Galway,  and  73  from  Waterford.  It  appears 
of  Brien  Borcfmh,  after  the  “battle  of  Sulchoid,  in  970.;  that  Limerick  obtained  the  privilege  of  having  mayors 
and  Brien,  in  a  future  period,  exacted  from  the  Danes  10  years  before  that  right  was  allowed  to  the  citizens’ 
of  this  city  365  tons  of  wine  as  a 'tribute,  which  (hows  of  London.  It  Was  before  governed  by  provofts,  of 
the  extenfive  traffic  carried  on  by  thofe  people  in  that  which  the  firft  Was  John  Spafford,  in  1195  and  1 197  5 
article.  About  the  middle  of  the  6th  century,  St  during  the  provott(hip  of  Henry  Troy  a  charter  was 
Munchin  ere  died  a  church  and  founded  a  bifhopric  granted,  9  Richard  I.  whereby  the  citizens  were  al- 
here;  which,  however,  was  deftroyed  by  the  Danes  on  lowed  tochoofe  mayors  and  bailiffs,  Adam  Servant,  in 
their  taking  poffeffion  of  this  port  in  853,  and  remain-  1198,  being  the  firft  mayor.  It  continued  to  be  go- 
ed  in  ruins  until  their  convcrfion  to  the  Ghriftian  faith  in  vemed  by  mayors  and  bailiffs,  until  the  office  of  bailiff 
the  I  oth  century  5  at  which  period  the  church  of  St  Mun-  was  changed  into  that  of  (heriff,  in  1609. 
chin  was  rebuilt,  and  the  biftopric  eftabliffieck  Donald  Limerick  is  alfo  the  name  of  a  fair-town  in  the 
O'Brien,  about  the  time  of  the  arrival  of  the  Engliffi,  county  of  Wexford  and  province  of  Leinfter ;  the  fairs 
founded  and  endowed  the  cathedtalf  and  Donat  O'Bri-  arc  four  in  the  year. 

en,  bifiiopof  Limerick,  ill  the  13th  century,  contributed  LIMINGTON,  a  town  of  Hampfliirfe  in  England, 
much  to  the  opulence  of  the  fee.  About  the  clofe  of  See  Lymington. 

the  1 2th  century,  the  bifhoprick  of  Innis-Cathay  was  LIMIT,  in  a  reftrained  fenfe,  is  ufed  by  mathema- 
united  to  that  of  Limerick.  It  was  befieged  by  king  tlcians  for  a  determined  quantity  to  which  a  variable 
William  III.  in  the  year  tfjgo  ;  and  though  there  was  one  Continually  approaches;  in  which  fenfe,  the  circle 
no  army  to  affift  it,  the  king  was  obliged  to  nrife  the  may  be  faid  to  be  the  limit  of  its  circumferibed  and 
fiege.  In  the  year  1691,  it  was  again  befieged  by  the  inferibed  polygons.  In  algebra,  the  tern  limit  is  ap- 
Engliffi  and  Dutch  on  the  2-1  ft  of  September;  and  it  plied  to  two  quantities,  one  of  which  is  greater  and  the 
was  obliged  to  furrender  on  the  13th  of  October  fol*  Other  lefs  than  another  quantity  5  and  in  this  fenfe  it, 
lowing,  not  without  the  lofs  of  abundance  of  men  ;  is  ufed  in  fpeaking  of  the  limits  of  equations,  whereby 
however,  the  garrifon  had  very  honourable  and  advan-  their  folution  is  much  facilitated, 
tageons  conditions,  being  permitted  to  retire  where  LIMME,  a  town  of  Kent,  in  England,  near  Hithc, 
they  thought  fit,  and  the  Roman-catholics  by  thefe  ar-  and  four  miles  from  Romney,  was  formerly  a  port, 
tides  were  to  be  tolerated  in  the  free  exercife  of  their  till  choaked  up  by  the  lands;  and  though  it  is  thereby 
religion.  Within  a  century  this  place  was  reckoned  become  a  poor  town,  yet  it  has  the  horn  and  mace 
the  fecond  city  in  Ireland  5  at  prfcfent  it  has  loft  its  and  other  tokens  left  of  its  ancient  grandeur,  and  ufed 
rank  ;  not  becaufe  it  thrives  lefs,  but  beeaufe  Cork  to  be  the  place  where  the  lord  warden  of  the  cinque- 
thiives  more.  It  is  compcfed  of  the  Irifh  and  Engliffi  ports  was  fworn  at  his  entrance  upon  his  office.  The 
town  ;  the  latter  (lands  on  the  King’s  ifland,  formed  Roman  road  from  Canterbury,  called  Stanejheet,  end- 
by  the  river  Shannon.  The  town  is  three  miles  in  ed  here ;  and  from  the  brow  of  its  hill  may  be  feen 
circumference,  having  weekly  markets  on  Wednefday  the  ruinous  Roman  walls  almoft  at  the  bottom  of  the 
and  Saturday,  and  fairs  on  Eafter  Tuefday,  ift  July,  marffies.  Here  formerly  Was  a  caftle,  now  converted 
4th  Auguft,  and  12th  December.  There  is  a  privi-  into  a  farm-houfe.  When  or  hy  whom  this  edifice 
lege  annexed  to  the  fair  held  on  4th  Auguft,  that,  du-  was  eredted  is  not  known.  It  has,  however,  great 
ring  15  days,  no  perfon  can  be  arretted  in  the  city  or  marks  of  antiquity ;  as  has  alfo  the  adjoining  church, 
liberties,  on  any  procefs  iffuing  out  of  the  Tholfel  in  which  are  fifveral  old  tombttoiies  with  erodes  ©n 
court  of  Limerick.  Ardfert  and  Achadoe,  in  the  them. 

county  of  Kerry,  are  united  to  the  bifhoprick  of  Li-  LIMNING,  the  art  of  painting  in  water-colours, 
merick.  This  city  returns  two  members  to  parlia-  in  contradiftin&ion  to  painting  which  is  done  in  oil- 
ment ;  and  gives  title  of  vifeount  to  the  family  of  Ha-  colours. 

milton.  It  is  governed  by  a  mayor,  fheriffs,  recorder,  Limning  is  much  the  more  ancient  kind  of  paint* 
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Ing.  Till  a  Flemifh  painter,  one  John  van  Eyck,  bet¬ 
ter  known  by  the  name  of  John  of  Bruges ,  found  out 
the  art  of  painting  in  oil,  the  painters  all  painted  in 
water  and  in  frefco,  both  on  their  walls,  on  wooden 
boards,  and  elfewhere.  When  they  made  ufe  of 
boards,  they  ufually  glued  a  fine  linen  cloth  over  them, 
to  prevent  their  opening ;  then  laid  on  a  ground  of 
white ;  laftly,  they  mixed  up  their  colours  with  wa¬ 
ter  and  fize,  or  with  water  and  yolks  of  eggs,  well 
beaten  with  the  branches  of  a  fig-tree,  the  juice  where¬ 
of  thus  mixed  with  the  eggs  ;  and  with  this  mixture 
they  painted  their  pieces. 

In  limning,  all  colours  are  proper  enough,  except 
the:  white  made  of  lime,  which  is  only  ufed  in  frefco. 
The  azure  and  ultramarine  muft  always  be  mixed  with 
fize  or  gum  ;  but  there  are  always  applied  two  layers 
of  hot  fize  before  the  fize-colours  are  laid  on  :  the  co¬ 
lours  are  all  ground  in  water  each  by  itfelf;  and,  as 
they  are  required  in  working,  are  diluted  with  fize- wa¬ 
ter.  When  the  piece  is  finithed,  they  go  over  it  with 
the  white  of  an  egg  well  beaten ;  and  then  with  var- 
ni(h,  if  required. 

To  limn,  or  draw  a  face  in  colours :  Having  all  the 
materials  in  readinefs,  lay  the  prepared  colour  on  the 
card  even  and  thin,  free  from  hairs  and  fpots  over  the 
place  where  the  picture  is  to  be.  The  ground  being 
laid,  and  the  party  placed  in  a  due  pofition,  begin  the 
work,  which  is  to  be  done  at  three  fittings.  At  the 
firft  you  are  only  to  dead-colour  the  face,  which  will 
require  about  two  hours.  At  the  fecond  fitting,  go 
over  the  work  more  curioufly,  adding  its  particular 
graces  or  deformities.  At  the  third  fitting,  finifii  the 
whole;  carefully  remarking  whatever  may  conduce  to 
render  the  piece  perfect,  as  the  call  of  the  eyes,  moles, 
fears,  geftures,  and  the  like. 

LIMOGES,  an  ancient  and  confiderable  town  of 
France,  in  the  province  of  Guienne,  and  capital  of 
Limofin,  with  a  bifhojp’s  fee.  It  is  a  trading  place, 
and  its  horfes  are  in  great  efteem.  It  is  feated  on  the 
river  Vienne,  in  E.  Long.  i.  22.  N.  Lat.  42. 48. 

LIMOSIN,  a  province  of  France,  bounded  on  the 
north  by  La  Marche,  on  the  eait  by  Auvergne,  on  the 
fouth  by  Quercy,  and  on  the  weft  by  Perigord  and 
Angoumois.  It  is  divided  into  the  Upper  and  Lower; 
the  former  of  which  is  very  cold,  but  the  latter  more 
temperate.  It  is  covered  with  forefts  ofchefnut-trees; 
and  contains  mines  of  lead,  copper,  tin,  and  iron;  but 
the  principal  trade  confifts  in  cattle  and  horfes. 

LJMPET.  See  Patella. 

LIMPURG,  a  barony  of  Germany,  in  the  circle 
of  Franconia,  included  alinoft  entirely  within  Suabia, 
and  feated  to  the  fouth  of  Hall  in  Suabia.  It  is  a- 
bout  15  miles  long,  and  eight  broad.  Gaildorf  and 
Shonburg,  near  which  is  the  caltle  of  Limpurg,  are 
the  principal  places. 

Limpurg,  a  town  of  Germany,  in  the  eleftorate 
of  Triers  or  Treves,  and  in  Wetteravia,  formerly  free 
and  imperial,  but  now  fubje£t  to  the  electorate  of 
Treves.  It  is  feated  on  tha  river  Lhoa.  E.  Long.  ft. 
13.  N.  Lat.  50.  18. 

LINARIA,  in  ornithology.  See  Fringilla. 

LINACRE  (Thomas),  phyficiaq,  was  born  at 
Canterbury  about  the  year  1460,  and  there  educated 
under  the  learned  William  Selling :  thence  he  removed 
to  Oxford,  and  in  1484  was  chofen.  fellow  of  All- 


Souls  college.  Tilly,  alias  Selling,  his  former  inftruc-  Linacre, 
tor,  being  at  this  time  appointed  ambaffador  from  Lincoln-.  ^ 
King  Henry  VII.  to  the  court  of  Rome,  Mr  Linacre  v 
accompanied  him  to  Italy,  where  he  attained  the 
higheft  degree  of  perfection  in  the  Greek  and  Latin 
languages.  At  Rome,  he  applied  himfelf  particularly 
to  the  ftudy  of  Ariftotle  and  Galen,  in  the  original. 

On  his  return  to  Oxford,  he  was  incorporated  doctor 
of  phyfic,  and  chofen  public  profefior  in  that  faculty. 

But  he  had  not  been  long  in  England,  before  he  was 
commanded  to  court  by  King  HCnry  VII.  to  attend 
the  young  Prince  Arthur  as  his  tutor  and  phyfician. 

He  was  afterwards  appointed  phyfician  to  the  king,, 
and,  after  his  death,  to  his  fuccelfor  Henry  VIII.  Dr 
Linacre  founded  two  medical  lectures  at  Oxford,  and 
one  at  Cambridge  ;  but  that  which  moft  effectually 
immortalized  his  name  among  the  faculty,  is  his  being 
the  firft  founder  of  the  college  of  phyficians  in  Lon¬ 
don.  He  beheld  with  vexation  the  wretched  ftate  of 
phyfic  in  thofe  times ;  and,  by  an  application  to  Car¬ 
dinal  Wolfey,  obtained  a  patent  in  1518,  by  which 
the  phyficians  of  London  were  incorporated.  The  in¬ 
tention  of  this  corporation  was  to  prevent  illiterate  and 
ignorant  medicafters  from  praftifing  the  art  of  healing... 

Dr  Linacre  was  the  firft  prefident,  and  held  the  office 
as  long  as  he  lived.  Their  meetings  were  in  his  own 
honfe  in  Knight-rider  ftreet,  which  houfe  he  bequeath¬ 
ed  to  the  college.  But  our  do&or,  when  he  was 
about  the  age  of  50,  took  it  into  his  head  to  ftudy 
divinity ;  entered  into  orders ;  and  was  collated,  in 
1509,  to  the  redid  ry  of  Merfham.  In  the  fame 
year  he  was  inftalled  prebendary  of  Wells,  in  1518 
prebendary  of  York,  and  in  the  following  year  was 
admitted  precentor  of  that  cathedral.  This,  we  are 
told,  he  refigned  for  other  preferments.  He  died  of 
the  ftone  in  the  bladder  in  OClober  1524,  aged  64; 
and  was  buried' in  St  Paul’s.  Thirty-three  years  after 
his  death,  DoCtor  John  Caius  caufed  a  monument  to 
be  ereCtcd  to  his  memory,  with  a  Latin  infeription, 
which  contains  the  outlines  of  his  life  and  character. 

He  was  a  man  of  great  natural  fagacity,  a  fkilful  phy¬ 
fician,  a  profound  grammarian,  and  one  of  the  bell; 

Greek  and  Latin  fcholars  of  his  time.  Erafmus  in 
his  epiftles  fpcaks  highly  of  the  doCtor’s  tranflations 
from  Galen,  preferring  them  even  to  the  original 
Greek.  His  works  arc,.  1.  De  emendata  JlruSura  La¬ 
thi  fermonts,  lihri  fex  ;  London,  printed  by  Pynfon, 

X524,  8vo,  and  by  Stephens,-  1527,  1532.  2.  The 

rudiments,  of  grammar,  for  the  ufe  of  the  princefs 
Mary,  printed  by  Pynfon.  Buchanan  tranflated  it 
into  Latin  ;  Paris,  1536.  He  likewife  tranflated  in¬ 
to  very  elegant  Latin,  feveral  of  .Galen’s  works,  which 
were  printed  chiefly  abroad :  at  different  times,  Alfo 
Procli  Diadochi  fphara ,  tranflated  front  the  Greek  ; 

Venet;  1499,  1500. 

LINCOLN,  a  city-  of  England,  and  capital  of  a 
county  of  the  fame  name,  is  diftant  132  miles  front 
London.  It  Hands  on  the  fide  of  a  hill ;  at  the  bot¬ 
tom  of  which  runs  the  river  Withum.  in  three  final! 
channels,  over  which  are  feyeral  bridges.  The  old 
Lindum  of  the  Britons,  which  flood  on  the  top  of  the 
hill,  as  appears  from  the  veftiges  of  a  rampart,  and 
deep  ditches  Hill  remaining,  was  taken  and  demolifhed 
by  the  Saxons ;  who  built  a  town  upon  the  fouth  fide 
of  the  hill  down  to  the  river  fide,  which  was  feveiil 

times. 
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Lincoln,  times  taken  by  the  Danes,  and  as  often  retaken  by  the 
*  Saxons.  In  Edward  the  Confefior’s  time,  it  appears, 
from  Doomfday-book,  to  have  been  a  very  confider- 
able  place';  and  in  the  time  of  the  Normans,  Malmfbury 
fays,  it  was  one  of  the  moil  populous  cities  in  Eng¬ 
land.  William  I.  built  a  caftle  upon  the  fummit  of 
the  hill  above  the  town.  The  diocefe,  though  the  bi- 
fhopric  of  Ely  was  taken  out  of  it  by  Henry  II.  and 
thofe  of  Peterborough  and  Oxford  by  Henry  VIII.  is 
ftill  vaftly  large,  containing  the  counties  of  Leicefter, 
Huntingdon,  Bedford,  and  part  of  Bucks,  making  1255 
parifh.es.  Though  the  other  churches  are  mean,  the 
cathedral  or  minfter  is  a  moil  magnificent  piece  of  Go¬ 
thic  architecture.  Here  is  a  prodigious  large  bell, 
called  Tom  of  Lincoln,  which  is  near  five  ton  in  weight, 
and  2  3  feet  in  compafs.  The  hill  on  which  the  church 
Hands  is  fo  high,  and  the  church  itfelf  fo  lofty,  that 
>  it  may  be  feen  50  miles  to  the  north,  and  30  to  the 
fouth.  Befides  other  tombs,  it  contains  one  of  brafs, 
in  which  are  the  entrails  of  Queen  Eleanor,  wife  to 
Edward  I.  It  is  faid  there  were  anciently  5  2  churches, 
which  are  now  reduced  to  14.  Such  is  the  magnifi¬ 
cence  and  elevation  of  the  cathedral,  that  the  monks 
thought  the  fight  of  it  muft  be  very  mortifying  to  the 
devil ;  whence  it  came  to  be  faid  of  one  who  was  dif- 
pleafed,  that  he  looked  like  the  devil  over  Lincoln.  The 
declivity  on  which  the  city  is  built  being  deep, 
the  communication  betwixt  the  upper  and  lower  town 
is  very  troublefome,  and  coaches  and  Jioi'fes  are  obli¬ 
ged  to  make  a. compafs. 

King  Edward  III.  made  this  city  a  flaple  for  wool, 
leather,  lead,  & c.  It  was  once  burnt ;  once  befieged 
by  King  Stephen,  who  was  here  defeated  and  taken 
prifoner  ;  and  once  taken  by  Henry  III.  from  his  re¬ 
bellious  barons.  It  abounded  heretofore  with  mona- 
ft  erics  and  other  religious  houfes.  There  is  a  great 
pool  here,  formed  by  the  river  on  the  weft  fide  of  it, 
called  Swan- Pool,  becaufe  of  the  multitude  of  fwans 
on  it.  The  Romans  north  gate  ftill  remains  entire,  by 
'the  name  of  Ne<wport-Gatc.  It  is  one  of  the  nobleft 
of  this  fort  in  Britain.  It  is  a  vaft  femicircle  of  ftones 
of  very  large  dimenfions  laid  without  mortar,  conneft- 
cd  only  by  their  uniform  lhape.  This  magnificent  arch 
is  16  feet  in  diameter,  the  ftones  are  four  feet  thick  at 
the  bottom.  It  feems  to  have  a  joint  in  the  middle, 
not  a  key-ftone  ;  and  on  both  fides,  towards  the  upper 
part,  are  laid  horizontal  ftones  of  great  dimenfions, 
fome  10  or  12  feet  long.  This  arch  rifes  from  an  im¬ 
port  of  large  mouldings,  which  are  not  perceivable 
now  ;  there  are  alfo  divers  fragments  of  the  old  Roman 
wall.  Over  againft  the  caftle  is  an  entrenchment  call 
'tip  by  king  Stephen  ;  and  here  are  carved  the  arms  of 
John  of  Gaunt,  duke  of  Lancafter,  who  lived  here  like 
a  king,  and  had  a  mint.  The  city  has  a  communica¬ 
tion  with  the  Trent,  by  a  canal  called  the  Fofs-dyke. 
In  the  centre  of  the  ruined  old  caftle  there  is  a  hand- 
fome  modern  ftru&ure  for  holding  the  affizes.  Its 
walls  are  alsnoft  entire,  and  very  fubftantial:  the  Keep 
or  principal  tower  is  fituated  on  a  high  and  very  fteep 
mount,  which  yet  continues  in  its  original  ftate,  but  the 
■remains  of  the  tower  on  it  are  only  five  or  fix  yards 
jiigh.  The  outer  walls  of  the  caftle  are  of  very  con- 
fiderable  height,  which  appear  ftill  higher  than  they 
really  are  from  their  lofty  fituation  and  the  moat  below 
them.  The  great  gateway  is  ftill  entire.  This,  city 
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is  a  county  of  itfelf,  and  has  a  vifeountial  jurifdiction  Linrolrr, 

for  20  miles  round,  which  is  a  privilege  that  no  other  - 

city  in  England  can  equal.  It  now  coufifts  principal¬ 
ly  of  one  jlrcet  above  two  miles  long,  well  paved,  be¬ 
fides  feveral  crofs  and  parallel  ftreets  well  peopled. 

Here  are  fome  very  handiome  modern  buildings,  but 
more  antique  ones ;  upon  the  whole,  it  has  an  air  of 
ancient  greatnefs,  arifing  in  a  great  meafure  from  the 
number  of  monaftic  remains,  moft  of  which  are  now 
converted  into  ftables,  out-houfes,  &c.  Upon  the  hill, 
in  the  caftle  are  the  ruins  of  the  bifhop’s  palace,  and 
other  ruins  of  ancient  grandeur  and  magnificence. 

The  city  is  fupplied  with  water  by  feveral  conduits, 
among  which  is  a  modem  one,  fomewhat  in  the  pyra- 
midical  ftyle,  enriched  with  fculpture.  It  is  governed 
by  a  mayor,  twelve  aldermen,  two  Iheriffs,  a  recorder, 
four  chamberlains,  a  fword-bearer,  four  coroners,  and 
■above  forty  common-council  men.  Here  are  four  cha¬ 
rity  fchools,  where  1 20  poor  children  are  taught  by 
the  widows  of  clergymen.  The  neighbouring  courfe 
is  noted  for  its  frequent  horfe -races.  On  the  down  of 
Lincoln,  towards  Bofton,  that  rare  fowl  the  buftard  is 
feen  fometimes,  as  well  as  on  Salilbury-Plain.  Lincoln- 
Heath  extends  above  50  miles,  viz.  from  Sleaford  and 
Ancafter  fouth  to  the  Humber  north,  though  it  is 
but  three  or  four  miles  over  where  broadeft.  Five  miles 
from  Bofton  on  this  extenfive  heath,  the  late  Lord  Le 
Defpenfer  built  a  few  years  ago  a  tower  for  the  direction 
of  llrangers.  It  is  a  lofty  fquare  building  with  a  ftair- 
cafe,  which  terminates  in  a  fiat  roof,  and  round  the 
bafe  is  a  fquare  court-yard.  Great  part  of  this  exten¬ 
five  heath  is  lately  inclofed.  The  markets  here  are 
Tuefdays  and  Fridays  ;  and  there  are  four  fairs  in  the 
year.  We  read  that  David  king  of  Spots  met  king 
John  here,  on  the  22d  of  November,  in  the  third  year 
of  his  reign,  and  performed  homage  to  him  on  a  hill 
without  the  city,  for  his  Englifh  territories,  in  prefence 
of  the  archbilhops  of  Canterbury,  York,  and  Ragnfa,  1 3 
bifhops.and  avail  nujnber  of  temporal  lords  and  knights. 

King  Henry  VII.  kept  his  court  here  at  Eafter  in 
i486.  The  Jews  were  once  its  chief  inhabitants,  till 
they  were  forced  to  remove,  after  having  impioufly  cru¬ 
cified  the  child,  of  one  Grantham,  and  thrown  it  into  a 
well,  to  this  day  called  Grantham's  Well.  Lincoln  has 
given  the  title  of  earl  to  the  family  of  Clinton  ever 
fince  the  reign  of  Queen  Elizabeth.  W.  Long.  27.  I. 

N.  Lat.  53.  16. 

LiNCOLX-Shire,  a  maritime  county  of  England,  77 
miles  in  length  and  48  in  breadth,  is  bounded  on  the 
eaft  by  the  German  ocean,  on  the  weft  by  Notting- 
hamlhire,  on  the  north  by  Yorklhire,  on  the  fouth  by 
Rutlandlhire,  Northamptonlhire,  and  Cambridgelhire. 

It  contains  4590  houfes,  24,340  inhabitants,  631  pa¬ 
rilhes,  and  3 1  market  towns,  whereof  five  fend  mem¬ 
bers  to  parliament,  which,  with  two  for  the  county, 
make  twelve  in  all.  The  principal  rivers  are  the  Hum¬ 
ber,  the  Trent,  the  Witham,  the  Nenn,  the  Welland, 
the  Ankham,  and  the  Dmi.  It  is  divided  into  three: 
part3,  Lindfay,  Keftoven,  and  Holland  ;  the  air  of 
which  laft  is  unwholefome  and  foggy,  on  account  of 
the  fens  and  large  marlhes.  The  foil  of  the  north  and 
weft  parts  is  very  fertile,  and  abounds  in  corn  and  pa- 
ftures.  The  eaft  and  fouth  parts  are  not  fo  proper  for 
corn  ;  but  then  they  fupply  them  with  filb  and  fowl  in 
great  plenty,  particularly  ducks  and  geefe.  Lincoln 
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itundesfarn  is  the  principal  town.  By  the  late  inland  navigation, 

J  .  this  county  has  communication  with  the  rivers  Mer- 

m  ey‘  fey,  Dee,  Ribble,  Oufe,  Darwent,  Severn,  Thames, 
Avon,  &c.  which  navigation,  including  its  windings, 
extends  above  500  miles  through  diverfe  counties. 

LINDESFARN,  or  Landisfarn.  See  Holy- 
IJland. 

LINDSAY  (Sir  David),  a  celebrated  Scots  poet, 
was  defeended  of  an  ancient  family,  and  born  in  the 
reign  of  king  James  IV.  at  his  father’s  feat  called  the 
Mounts  near  Cupar  in  Fifefhire.  He  was  educated 
at  the  univerfity  of  St  Andrew’s  ;  and,  after  making 
the  tour  of  Europe,  returned  to  Scotland  in  the  year 
1514.  Soon  after  his  arrival,  he  was  appointed  gen¬ 
tleman  of  the  bed-chamber  to  the  king,  and  tutor  to 
the  young  prince,  afterwards  James  V.  From  the 
verfes  prefixed  to  his  dream,  we  learn  that  he  enjoyed 
feveral  other  honourable  employments  at  court :  but, 
in  1533,  he  was  deprived  of  all  his  places,  except  that 
of  Lion  king  at  arms ,  which  he  held  to  the  time  of 
his  death.  His  difgrace  was  moft  probably  owing  to 
his  inveCtives  againft  the  clergy,  which  are  frequent  in 
all  his  writings.  After  the  deceafe  of  king  James  V. 
Sir  David  became  a  favourite  of  the  earl  of  Arran,  re¬ 
gent  of  Scotland  5  but  the  abbot  of  Paifley  did  not 
fuffer  him  to  continue  long  in  favour  with  the  earl.  He 
then  retired  to  his  paternal  eftate,  and  fpent  the  re¬ 
mainder  of  his  days  in  rural  tranquillity.  He  died  in 
the  year  1553.  His  poetical  talents,  confidering  the 
age  in  which  he  wrote,  were  not  contemptible  ;  but 
he  treats  the  Romiih  clergy  with  great  feverity,  and 
writes  with  fome  humour :  but,  whatever  merit  might 
be  formerly  attributed  to  him,  he  takes  fuch  licentious 
liberties  with  words,  ftretching,  or  carving  them  for 
meafure  orrhime,  that  the  Scots  have  a  proverb,  when 
they  hear  an  unufual  exprefiion,  that.  There  is  nae 
Jic  a  word,  in  a ’  Davie  Lindfay.  Mackenzie  tells  us, 
that  his  comedies  were  fo  facetious,  that  they  afford¬ 
ed  abundance  of  mirth.  Some  fragments  of  thefe  co¬ 
medies  are  ftill  preferved  in  manufeript.  He  is  laid 
to  have  alfo  written  feveral  tragedies,  and  to  have  firft 
introduced  dramatic  poetry  into  Scotland.  One  of  his 
comedies  was  played  in  1515.  Mackenzie  fays,  he 
underftood  nothing  of  the  rules  of  the  theatre.  He 
was  cotemporary  with  John  Heywood,  the  firft  Eng- 
lifh  dramatic  poet.  His  poems  are  printed  in  one 
fmall  volume ;  and  fragments  of  his  plays,  in  manu¬ 
feript,  are  in  Mr  William  Carmichael’s  collection. 

LINDSEY,  the  third  and  largeft  divifion  of  the 
county  of  Lincolnfhire  in  England.  On  the  eaft  and 
north  ii-is  wafhed  by  the  fea,  into  which  it  runs  out 
with  a  large  front  ;  on  the  weft  it  has  York  (hire  and 
Nottingham  (hire,  from  which  it  is  parted  by  the  ri¬ 
vers  Trent  and  Dun;  on  the  fouth  it  has  Kellevan, 
from  which  it  is  feparated  by  the  river  Witham  and 
the  Fofs-dyke,  which  is  feven  miles  long,  and  was  cut  by 
Henry  I.  between  the  Witham  and  the  Trent,  for  the 
convenience  of  carriage  in  thofe  parts.  It  had  its 
name  from  Lincoln,  the  capital  of  the  county,  which 
ftands  in  it,  and  by  the  Romans  called  Lindum,  by 
the  Britons  Lindcoit,  by  the  Saxons  Lindo-collyne ,  pro¬ 
bably  from  its  fituation  on  a  hill,  and  the  lakes  or 
woods  that  were  anciently  thereabouts ;  but  the  Nor¬ 
mans  called  it  Nichol.  It  gives  title  of  earl  and  mar¬ 
quis  to  the  duke  of  Ancaftcr, 
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LINDUS,  (anc.  geo g.),  a  town  of  Rhodes,  fitua-  Lindus, 
ted  on  a  hill  on  the  weft  fide  of  the  ifland.  It  was  Line*  , 
built  by  TIepolemus  the  fon  of  Hercules,  according  ’ 
to  Diodorus  Siculus ;  by  one  of  the  Heliades,  grand- 
fons  of  the  Sun,  named  Lindus,  according  to  Strabo. 

It  was  the  native  place  of  Cleobulus,  one  of  the  wife 
men.  Here  we  fee  the  famous  temple  of  Lindian  Mi¬ 
nerva,  which  was  built  be  the  daughters  of  Danaus. 

Cadmus  enriched  this  temple  with  many  fplendid  of¬ 
ferings.  The  citizens  dedicated  and  hung  up  here 
the  feventh  of  Pindar’s  Olympic  odes,  written  in  let¬ 
ters  of  gold.  The  ruins  of  that  fuperb  edifice  are  ftill 
to  be  feen  on  the  top  of  an  high  hill  which  overlooks 
the  fea.  Some  remains  of  the  walls,  confiding  of 
(tones  of  an  enormous  fize,  ftill  (how  it  to  have .  been 
built  in  the  Egyptian  ftyle.  The  pillars  and  other 
ornaments  have  been  carried  off.  On  the  moft  ele¬ 
vated  peak  of  the  rock  are  the  ruins  of  a  caftle,  which 
may  have  ferved  as  a  fortrefs  to  the  city.  Its  circum¬ 
ference  is  very  extenfive,  and  is  filled  with  rubbifh. 

Lindo,  the  modern  city,  ftands  at  the  foot  of  the 
hill.  A  bay,  of  confiderable  widenefs  and  depth, 
ferves  as  a  harbour  to  the  city.  Ships  find  good  an¬ 
chorage  there  in  twenty  fathoms  water.  They  are 
fafely  (heltered  from  the  fouth-weft  winds,  which  con- 
ftantly  prevail  through  the  fevered  feafon  of  the  year. 

In  the  beginhing  of  winter,  they  caft  anchor  off  a 
(mall  village  named  Maffary.  Before  the  building  of 
Rhodes,  Lindus  was  the  harbour  which  received  the 
fleets  of  Egypt  and  Tyre.  It  was  enriched  by  com¬ 
merce.  Mr  Savary  obferves,  that  a  judicious  govern¬ 
ment,  by  taking  advantage  of  its  harbour  and  happy 
fituation,  might  yet  reftore  it  to  a  flourifhing  ftate. 

LINE,  in  geometry,  a  quantity  extended  in  length 
only,  without  any  breadth  or  thicknefs.  It  is  formed 
by  the  flux,  or  motion  of  a  point.  See  Fluxions, 
and  Geometry. 

Line,  in  the  art  of  war,  is  underftood  of  the  dif- 
pofition  of  an  army  ranged  in  order  of  battle,  with 
the  front  extended  as  far  as  may  be,  that  it  may  not 
be  flanked. 

Link  of  Battley  is  alfo  under  flood  of  a  difpofition 
of  the  fleet  in  the  day  of  engagement ;  on  which  occa¬ 
sion  the  veffels  are  ufually  drawn  up  as  much  as  poflible 
in  a  ftraight  line,  as  well  to  gain  and  keep  the  advan¬ 
tage  of  the  wind  as  to  run  the  fame  board.  See  Na¬ 
val  Tactics. 

Horizontal  Lins,  in  geography  and  aftronomy,  a 
line  drawn  parallel  to  the  horizon  of  any  part  of  the 
earth. 

Equinoctial  Line ,  in  geography,  is  a  great  circle 
on  the  earth’s  furface,  exaCtly  at  the  diftance  of  90° 
from  each  of  the  poles,  and  of  confequence  bifeCting 
the  earth  in  that  part.  From  this  imaginary  line,  the 
degrees  of  longitude  and  latitude  are  counted. — In  a- 
llronomy,  the  equinoctial  line  is  that  circle  which  the 
fun  feems  to  deferibe  round  the  earth  on  the  days  of 
the  equinox  in  March  and  September.  See  Astrono¬ 
my  and  Geography. 

Meridian  Line ,  is  an  imaginary  circle  drawn  thro’ 
the  two  poles  of  the  earth  and  any  part  of  its  furface. 

See  Geography,  n°  29. 

Ship  of  the  Line ,  a  veffel  large  enough  to  be 
drawn  up  in  the  line,  and  to  have  a  place  in  a  fed- 
fight. 

L  LinE) 
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Line,  in  genealogy*  a  feries  or  fuccefiion  of  rela¬ 
tions  in  various  degrees,  all  defcending  from  the  fame 
common  father.  .See  Descent. 

Line,  alfo  denotes  a  French  rpeafure  containing 
the  1 2th  part  of  an  inch,  or  the  144th  part  of  a  foot. 
Geometricians  conceive  the  line  Subdivided  into  fix 
points.  The  French  line  anfwcrs  to  the  Englilh 
barley-corn. 

Fijlnng  Linf.  See  Fishing  Line. 

Lines,  in  heraldry,  the  figures  ufed  in  armories  to 
divide  the  Shield  into  different  parts,  and  to  compofe 
different  figures.  /  Tliefe  lines,  according  to  their  dif¬ 
ferent  forms  and  names,  give  denomination  to  the  pie¬ 
ces  or  figures  which  they  fdrm,  except  the  flraight  or 
plain  lines.  See  Heraldry. 

LINEA  alba,  in  anatomy,  the  concourfe  of  the 
tendons  of  the  oblique  and  tranfvcrfe  mufeles  of  the 
abdomen  ;  dividing  the  abdomen  in  two,  in  the  middle. 
It  is  called  linea,  line,  as  being  ftraight ;  and  alba,  from 
its  colour,  which  is  white. — The  linea  alba  receives  a 
tw  ig  of  a  nerve  from  the'  intercoflals  in  each  of  its  di- 
gitatioris  or  indentings,  which  are  vifible  to  the  eye, 
in  lean  perfons  efpecially. 

LINEAMENT,  among  painters,  is  ufed  for  the 
outlines  of  a  face. 

LINEAR  numbers,  in  mathematics,  fuch  as  have 
relation  to  length  only  ;  fuch  is  a  number  which  repre- 
fents  one  fide  of  a  plain  figure.  If  the  plain  figure  be  a 
fquare,  the  linear  figure  is  called  a  root. 

Linear  Problem ;  that  which  may  be  folved  geo¬ 
metrically  by  the  interfediion  of  two  right  lines. 
This  is  called  a  fimple  problem ,  and  is  capable  but  of 
one  folution. 

LINEN,  in  commerce,  a  well-known  kind  of 
cloth  chiefly  made  of  flax. — Linen  was  not  worn  by 
the  Jews,  Greeks,  or  Romans,  a3  any  part  of  their  or¬ 
dinary  drefs.  Under  tunicks  of  a  finer  texture  fup- 
plied  the  place  of  fhirts  :  Hence  the  occafion  for  fre? 
quent  bathing.  Alexander  Severus  was  the  firft  em¬ 
peror  who  wore  a  fhirt :  but  the  ufe  of  fo  necef- 
fary  a  garment  did  not  become  common  till  long  after 
him. 

The  linen  manufacture  was  probably  introduced  into 
Britain  with  the  firft  fettlements  of  the  Romans.  The 
flax  was  certainly  firft  planted  by  that  nation  in  .the 
Britifh  foil.  The  plant  itfelf  indeed  appears  to  have 
been  originally  a  native  of  tint  eaft.  The  woollen  dra¬ 
pery  would  naturally  be  prior  in  its  origin  to  the  linen; 
and  the  fibrous  plants  from  which  the  threads  of  the 
latter  are  produced,  feems  to  have  been  firft  noticed 
and  worked  by  the  inhabitants  of  Egypt.  In  Egypt, 
indeed,  the  linen  manufacture  appears  to  have  heen 
very  early  :  for  even  in  Jofeph’s  time  it  had  rifen  to  a 
confiderable  height.  From  the  Egyptians  the  know¬ 
ledge  ,of  it  proceeded  probably  to  the  Greeks,  and 
from  them  to  the  Romans.  Even  at  this  day  the 
flax  is  imported  among  us  from  the  eaftern  nations  ; 
the  weftem  kind  being  merely  a  degenerate  fpecies 
of  it. 


In  X>rder  to  fucceed  in  the  linen  manufacture,  one 
fet  of  people  fliould  be  confined  to  the  ploughing  and 
preparing  the  foil,  flowing  and  covering  the  feed,  to 
the  weeding,  pulling,  rippling,  and  taking  care  of 
the  new  feed,  and  watering  and  dreffing  the  flax  till 
it  is  lodged  at  home  :  others  fhould  be  concerned  in 


the  drying,  breaking,  fcutching,  and  heckling  the 
flax,  to  fit  it  for  the  fpinners  ;  and  others  in  fpinning 
and  reeling  it,  to  fit  it  for  the  weaver  :  others  fhould 
be  concerned  in  taking  due  care  of  the  weaving, 
bleaching,  beetling,  and  hni filing  the  cloth  for  the 
market.  It  is  reafonable  to  believe,  that  if  thefe  fe- 
veral  branches  of  the  manufacture  were  carried  on  by 
diftinft  dealers  in  Scotland  and  Ireland,  where  our 
home-made  linens  are  manufactured,  the  feveral  parts 
Would  be  better  executed,  and  the  whole  would  be 
afforded  cheaper,  and  w  ith  greater  profit. 

Staining  of  Linen.  Linen  receives  a  black  colour 
wfith  much  more  difficulty  than  woollen  or  cotton.  The 
black  ftruck  on  linen  wfith  common  vitriol  and  galls,  or 
logw'ood,  is  very  perilhable,  and  foon  wafhes  out.  — In- 
ftead  of  the  vitriol,  a  folution  of  iron  in  four  ftrong  beer 
is  to  be  made  ufeof.  This  is  well  knowrn  to  all  the  calico- 
printers  ;  and  by  the  ufe  of  this,  which  they  call  their 
iron  liquor,  and  madder-root,  are  the  blacks  and  pur¬ 
ples  made  which  we  fee  oh  the  common  printed  linens. 
The  method  of  making  this  iron-liquor  is  as  follow'?  : 
A  quantity  of  iron  is  put  into  the  four  ftrong  beer  ; 
and,  to  promote  the  diffolution  of  the  metal,  the  whole 
is  occaiionally  well  ffirred,  the  liquor  occafionally 
drawm  off,  and  the  ruft  beat  from  the  iron,  after  which 
the  liquor  is  poured  on  again.  A  length  of  time  is 
required  to  make  the  impregnation  perfeCI  ;  the  folu¬ 
tion  being  reckoned  unfit  for  ufe  till  it  has  flood  at 
leaft  a  tw'elvemonth.  This  folution  ftains  the  linen 
of  a  yellow',  and  different  lhades  of  buff-colotir ;  and 
is  the  only  known  fubftance  by  which  thefe  colours 
can  be  fixed  on  linen.  The  cloth  ftained  deep  wfith 
the  iron  liquor,  and  afterwards  boiled  with  madder, 
wfithout  any  other  addition,  becomes  of  the  dark  co¬ 
lour  which  we  fee  on  printed  linens  and  cottons ;  w  hich, 
if  not  a  perfect  black,  has  a  very  near  refemblance  to 
it.  Others  are  ftained  paler  with  the  fame  liquor  di¬ 
luted  with  w'ater,  and  come  out  purple. 

Linen  may  alfo  be  ftained  of  a  durable  purple  by 
means  of  folution  of  gold  in  aqua  regia.  Tire  folution 
for  this  purpofe  Ihould  be  as  fully  fatnrated  as  poffible ; 
it  Ihould  be  diluted  with  three  times  its  quantity  of 
water ;  and  if  the  colour  is  required  deep,  the  piece, 
w'hen  dry,  muft  be  repeatedly  moiftened  wfith  it.  The 
colour  does  not  take  place  till  a  confiderable  time, 
fometimes  feveral  days,  after  the  liquor  has  been  ap¬ 
plied  :  to  haften  its  appearance,  the  fubjett  fhould  be 
expofed  to  the  fun  and  free  air,  and  occafionally  re¬ 
moved  to  a  moift  place,  or  moiftened  with  w’ater. — 
When  folution  of  gold  in  aqua  regia  is  foaked  up  in 
linen  cloths,  the  metal  may  be  recovered  by  drying 
and  burning  them. 

The  anacardinm  nut,  w'hich  comes  from  the  Eaft- 
Indies,  is  remarkable  for  its  property  of  ftaining  linen 
of  a  deep  black  colour,  which  cannot  be  wafhed  out 
either  with  foap  or  alkaline  ley.  The  ftain  is  at  firft 
of  a  reddifh-browm,  but  afterwards  turns  to  a  deep 
black  on  expofure  to  the  air.  The  cafhew'-nut,  called 
the  anacardium  of  the  Wejl-Indies,  differs  from  the 
oriental  anacardium  in  its  colouring  quality.  The 
juice  of  this  nut  is  much  paler  than  the  other,  and 
ftains  linen  or  cotton  only  of  a  brow'nifh  colour  ;  which 
indeed  is  very  durable,  but  does  not  at  all  change  towards 
blacknefs. — There  are,  however,  trees,  natives  of  our 
own  colonies,  which  appear  to  contain  juices  of  the 
1.  fame 
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Linen,  fame  nature  with  tlxofe  of  India.  Of  this  kind  are  feveral, 
— *  and  perhaps  the  greater  number,  of  the  fpecies  of  the 

See  Rhus,  toxicodendron  or  poifon-tree  f .  Mr  Catelby,  in  his  hi- 
ftory  of  Carolina,  deferibes  one  called  there  the  poifon- 
ajh,  from  vvhofe  trunk  flowed  a  liquid  as  black  as  ink, 
and  fuppofed  to  be  poifonous ;  which  reputed  poifonous 
quality  has  hitherto  prevented  the  inhabitants  from 
collecting  or  attempting  to  make  any  ufe  of  it.  In 
the  Philofophical  TranfaClions  for  the  year  1755,  the 
abbe  Mazeas  gives  an  account  of  three  forts  of  the 
toxicodendron  raifed  in  a  botanic  garden  in  France, 
containing  in  their  leaves  a  milky  juice,  which  in  dry¬ 
ing  became  quite  black,  and  communicated  the  fame 
colour  to  the  linen  on  which  it  was  dropped.  The 
linen  thus  ftained  was  boiled  with  foap,  aud  came  out 
without  the  leaft  diminution  of  colour  ;  uor  did  a 
ftrong  ley  of  wood-afhes  make  any  change  in  it.  Se¬ 
veral  of  thefe  trees  have  beeti  planted  in  the  open 
ground  in  England,  and  fome  ftifl  remain  in  the  bifhop 
of  London’s  garden  at  Fulham. 

That  fpecies  called  by  Mr  Miller  the  true  lac  tree , 
was  found  by  Dr  Lewis  to  have  properties  of  a  fimilar 
kind.  It  contains  in  its  bark,  and  the  pedicles  and 
ribs  of  the  leaves,  a  juice  fomewhat  milky,  which  foon 
changed  in  the  air  to  a  reddilh-brown,  and  in  two  or 
three  hours  to  a  deep  blackifh  or  brownilh-black  co¬ 
lour-:  wherever  the  bark  was  cut  or  wounded,  the  in- 
cilion  became  blackifh  ;  and  on  feveral  parts  of  the 
leaves  the  juice  had  fpontancoufly  exfuded,  and  ftained 
them  of  the  fame  colour.  This  juice  dropped  on  linen 
gave  at  firft  little  or  no  colour,  looking  only  like  a 
fpot  of  oil ;  but,  by  degrees,  the  part  moiftened  with 
it  darkened  in  the  fame  manner  as  the  juice  itfelf. 
On  wafhing  and  boiling  the  linen  with  foap,  the 
ftain  not  only  was  not  difeharged,  but  feemed  to 
have  its  blacknefs  rather  improved ;  as  if  a  brown 
matter,  with  which  the  black  was  manifeftly  debafed, 
had  been  in  part  wafhed  out,  and  left  the  black  more 
pure. 

As  the  milky  juice  of  fome  of  our  common  plants 
turn  dark-coloured  or  blackifh  in  drying,  the  DoCtor 
was  induced  to  try  the  effeCts  of  feveral  of  them  on 
linen.  The  milks  of  wild-poppies,  garden-poppies, 
dandelion,  hawk-weed,  and  fow-thiftle,  gave  brown  or 
brownifh-red  ftains,  which  were  difeharged  by  wafhing 
with  foap  ;  the  milks  of  the  fig-tree,  of  lettuces,  and 
of  different  kinds  of  fpurges,  gave  no  colour  at  all. 
The  colourlefs  juice  which  iffues  from  hop-ftalks  when 
cut,  ftains  linen  of  a  pale-reddifh,  or  brownifh-red,  ex¬ 
tremely  durable  ;  the  colour  was  deepened  by  repeated 
applications  of  the  juice,  but  it  never  made  any  ap¬ 
proach  to  blacknefs.  The  juice  of  floes  gave  likewife 
a  pale-browniftl  ftain,  which  by  repeated  wafhings 
with  foap,  and  being  wetted  with  ftrong  folution  of 
alkaline  fait,  was  darkened  to  a  deeper  brown  : .  on 
baking  the  floes,  their  juice  turns  red;  and  the  red  ftain 
which  it  then  imparts  to  linen  is,  on  walking  with 
foap,  changed  to  a  pale-bluifh,  which  alfo  proves  du¬ 
rable.  Thefe  colours  could  not  be  deepened  by  re¬ 
peated  applications  of  the  juice.  The  floes  were  tried 
in  different  ftates  of  maturity,  from  the  beginning  of 
September  to  the  middle  of  December,  and  the  event 
was  always  nearly  the  fame. 

In  the  fifth  volume  of  Linnaeus’s  Amcenitates  Acade¬ 
mic#  t  mention  is  made  of  a  black  colour  obtained  from 


two  plants  which  grow  fpontancoufly  in  Britain  ;  the  Ling 
one  is  the  athea  fpicata ,  herb-chriftopher,  or  bane-  _  II 
berries ;  the  other  the  erica  baccifera  nigra ,  black-  Linllt 
berried  heath,  crow-berries,  or  crake-berries.  The  , 

juice  of  the  bane-berries,  boiled  with  alum,  is  faid  to 
yield  a  black  ink  ;  and  the  heath-berries,  boiled  alfo 
with  alum,  to  dye  linen  of  a  purplifh  black. 

Linen  flowered  with  Gold-leaf.  Dr  Lewis  informs' 
us  of  a  late  manufacture  eftabliflied  in  London  for  em- 
bellifhing  linen  with  flowers  and  ornaments  of  gold-leaf. 

The  linen,  he  fays,  looks  whiter  than  moft  of  the  printed 
linens ;  the  gold  is  extremely  beautiful,  a.'.d  bears  wafh¬ 
ing  well.  The  Doftor  informs  us,  that  he  had  feen  a 
piece  which  he  was  credibly  informed  had  been  wafhed 
three  or  four  times,  with  only  the  fame  precautions 
which  are  ufed  for  the  finer  printed  linens ;  and  on  which 
the  gold  continued  entire,  and  of  great  beauty. —  Con¬ 
cerning  the  procefs  ufed  in  this  manufacture,  he  gives 
us  no  particulars. 

Foflile  Linen,  is  a,  kind  of  amianthus,  which  con- 
fifts  of  flexible,  parallel,  foft  fibres,  and  which  has 
been  celebrated  for  the  ufes  to  which  it  has  been  ap¬ 
plied,  of  being  woven,  and  forming  an  incombujlible 
cloth.  Paper  alfo,  and  wicks  for  lamps,  have  been  made 
of  it.  See  Amianthus  and  Asbestos. 

LING,  in  zoology.  See  Gadus, 

LINGEN,  a  ftrong  town  of  Germany,  in  the 
circle  of  Weftphalia,  and  capital  of  a  county  of  the 
fame  name.  It  belongs  to  the  king  of  Prufiia  ;  and 
is  fituated  on  the  river  Embs,  in  E.  Long.  7.  30'. 

N.  Lat.  52.  32. 

LINGELBACH  (John),  an  excellent  painter, 
born  at  Franckfort  on  the  Maine  in  1625.  He  firft 
learned  the  art  in  Holland,  but  perfected  himfelf  at 
Rome  ;  where  he  ftudied  till  he  was  25:  years  of  age, 
when  he  fettled  at  Amfterdam.  His  ufual  fubjeCts 
are  fairs,  mountebanks,  fea-pieces,  and  landfcapes, 
which  he  compofed  and  executed  exceeding  well :  his 
landfcapes  are  enriched  with  antiquities,  animals,  and 
elegant  figures;  his  fea-fights  are  full  of  expreffion, 
exciting  pity  and  terror,  and  all  his  objeCts  are  well 
defigned.  He  had  an  uncommon  readinefs  in  paint- 
ing ,  figures  and  animals,  on  which  account  he  was 
employed  by  feveral  eminent  artifts  to  adorn  their 
landfcapes  with  fuch  objeCts ;  and  whatever  he  inferted 
in  the  works  of  other  mailers,  were  always  well  adap¬ 
ted,  and  produced  an  agreeable  effeCt.  He  died  in 
1687. 

LINIMENT,  in  pharmacy,  a  compofition  of  a 
confiftence  fomewhat  thinner  than  an  unguent,  and 
thicker  than  an  oil  ufed  for  anointing  different  parts 

of  the  body  in  various  intentions. - The  materials 

proper  for  compofing  liniments  are,  fats,  oil,  balfams, 
and  whatever  enters  the  compofition  of  unguents  and 
plafters. 

LINLITHGOW,  the  chief  town  of  Weft  Lothi¬ 
an  in  Scotland.  It  is  fuppofed  to  be  the  Lindum 
of  Ptolemy  ;  and  to  take  its  name  from  its  lituation  on 
a  lake,  which  the  word  Lin  or  l.lyn  fignifies. — —  It  is 
diftant  16  miles  from  Edinburgh,  and  is  a  royal  borough 
and  feat  of  a  prelbytery.  It  contains  between  three  and 
four  thoufand  fouls  ;  and  carries  on  aconfiderable  trade 
in  drefling  of  white  leather,  which  is  fent  abroad  to  be 
manufactured.  It  alfo  employs  many  hands  in  drefling 
of  flax ;  alfo  in  wool-combing,  the  wool  for  which  is 
L  2  brought 
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Xinlith-  brought  from  the  borders.  It*  port  was  formerly  Black- 
Lumaeu  nefs '  but  ^ince  the  decline  of  that  place,  Burrowflounnefs, 

1  1  _xus'  about  two  miles  diftant  from  Linlithgow  The  town 
con  fills  of  one  Open  ftreet,  from  whence  lanes  are  de¬ 
tached  on  both  fides ;  the  houfes  are  built  of  ftone, 
tolerably  neat  and  commodious  ;  and  the  place  is 
adorned  with  fome  ftately  public  edifices.  The  palace, 
built",  as  Sibbald  fuppofed,on  the  fite  of  a  Roman  ltation, 
forms  a  fquare  with  towers  at  the  corners,  and  Hands 
on  a -gentle  eminence,  with  the  beautiful  loch  behind 
it  to  the  weft.  It  was  one  of  the  nobleft  of  the  royal 
refidences  ;  and  was  greatly  ornamented  by  James  V. 
and  VI.  Within-  the  palace  is  a  handfome  fquare ;  one 
fide  of  which  is  more  modern  than  the  others,  having 
been  built  by  James  VI.  and  kept  in  good  repair  till 
1 746,  when  it  was  accidentally  damaged  by  the  king’s 
forces  making  fires  on  the  hearths,  by  which  means 
the  joifts  were  burnt.  A  ftone  ornamented  fountain  in 
the  middle  of  the  court  was  deftroyed  at  the  fame 
time.  The  other,  fides  of  the  fquare  are  more  ancient. 
In  one  is  a  room  ninety-five  feet  long,  thirty  feet  fix 
inches  wide,  and  thirty-three  high.  At  one  end  is  a 
gallery  with  three  arches,  perhaps  for  mufic.  Narrow 
galleries  run  quite  round  the  old  part,  to  preferve  com¬ 
munications  with  the  rooms ;  in  one  of  which  the  urn- 
fortunate  Mary  Stuart  firft  faw  light.  On  the  north 
fide  of  the  high  ftreet,  on  an  eminence  eaft  of  the  pa¬ 
lace,  ftands  Sjt  Michael’s  church ;  a  handfome  ft  rupture, 
where  James  V.  intended  to  have  ere  died  a  throne  and 
twelve  ftalls  for  the  fovereign  and  knights  of  the  order 
of  St  Andrew.  In  the  market-place  is  another  foun¬ 
tain  of  two  ftories  with  eight  fpouts,  and  furmounted 
like  the  former  with  an  imperial  crown.  In  one  of  the 
ftreets  is  fhown  the  gallery  whence  the  regent  Murray 
was  (hot.  Here  was  a  houfc  of  Carmelites,  founded 
by  the  townfpeople  in  1 290,  deftroyed  by  the  reformers 
1559.  The  family  of  Livingfton,  who  take  the  title 
of  earl  from  this  place,  are  hereditary  keepers  of  thir 
palace,  as  alfo  bailiffs  of  the  king’s  bailifry,  and  con- 
Itables  of  Blacknefs  caftlc ;  but  by  their  concern  in 
the  rebellion  of  1715  all  thefe  honours  with  their  eftate 
were  forfeited  to  the  crown.  Sir  James  Livingfton, 
fon  of  the  firft  earl  by  marriage  with  a  daughter  of 
Callendar,  was  created  earl  of  Callendar  by  Charles  I. 
1641,  which  title  funk  into  the  other. 

LINNiEUS  (Sir  Charles),  a  celebrated  botanrft 
and  natural  hiftorian,  was  born  on  May  24.  1707,  in 
a  village  called  Roejbult  in  Smaland,  where  his  father, 
Nicolas  Linnaeus,  was  then  vicar,  but  afterwards  pre¬ 
ferred  to  the  curacy  of  Stenbrohult.  We  are  told,  that 
on  the  farm  where  Linnaeus  was  born,  there  yet  ftands 
a  large  lime-tree,  from  which  his  anceftors  took  the 
furnames  of  Tiliander,  Lindelius\  and  Linnaus ;  and 
that  this  origin  of  furnames,  taken  from  natural  ob¬ 
jects,  is  not  uncommon  in  Sweden. 

This  eminent  man,  whofe  talents  enabled  him  to  re¬ 
form  the  whole  fcience  of  natural  hiftory,  accumulated, 
very  early  in  life,  fome  of  the  higheft  honours  that 
await  the  moft  fuccefsful  proficients  in  medical  fcience  ; 
fince  we  find  that  he  was  made  profeffor  of  phyfic  and 
botany,  in  the  univerfity  of  Upfal,  at  the  age  of  34  ; 
and  fix  years  afterwards,  phyfieian  to  hts  fovereign 
the  late  king  Adolphus  ;  who  in  the  year  1753  honour¬ 
ed  him  ftill  farther,  by  creating  him  knight  of  the  or¬ 
der  of  the  Polar  Star.  His  honours  did  not  terminate 
here  :  for  in  1757  he  was  ennebled  ;  and  in  1776  the 


prefent  king  of  Sweden  accepted  the  refignation  of  his  Linn***.  j 
office,  and  rewarded  his  declining  years  by  doubling  "V 
his  penfion,  and  by  a  liberal  donation  of  landed  pro- ptom  Dr 
perty  fettled  on  him  and  his  family.  Pultmy's 

It  feems  probable,  that  Linnaeus’s  tafte  for  the  ftu-  General  , 
dy  of  nature  was  caught  from  the  example  of  his  father ;  |j 

who,  as  he  has  himfelf  informed  us,  cultivated,  as  his  Jrritilgs »/\ 
firft  amufement,  a  garden  plentifully  ftored  with  plants.  Lintmut.  * 
Young  Linnaeus  foon  became  acquainted  with  thefe,  as  «  1 

well  as  with  the  indigenous  ones  of  his  neighbourhood. 

Yet,  from  the  ftraitnefs  of  his  father  s  income,  our  young 
naturalift  was  on  the  point  of  being  deftined  to  a 
mechanical  employment :  fortunately,  however,  this 
defign  was  over-ruled.  In  1717  he  was  fent  to 
fchool  at  Wexfio  ;  where,  as  his  opportunities  were  en¬ 
laced,  his  progrefs  in  all  his  favourite  purfuits  was 
proportionably  extended.  At  this  early  period  he  paid 
attention  to  other  branches  of  natural  hiftory,  parti¬ 
cularly  to  the  knowledge  of  infe&s. 

The  firft  part  of  his  academical  education  Linnaeus 
received  under  profeffor  Stobaeus,  at  Lund,  in  Scania, 
who  favoured  his  inclinations  to  the  ftudy  of  natural 
hiftory.  After  a  refidence  of  about  a  year,  he  remo¬ 
ved  in  1728  to  Upfal.  Here  he  foon  contrafted  a 
clofe  friendfhip  with  Artedi,  a  native  of  the  province 
of  Angermania,  who  had  already  been  four  years  a  ftu- 
dent  in  that  univerfity,  and,  like  himfelf,  had  a  ftrong 
bent  to  the  ftudy  of  natural  hiftory  in  general,  but  par¬ 
ticularly  to  ichthyology.  Soon  after  his  refidence  at 
Upfal,  our  author  was  alfo  happy  enough  to  obtain 
the  favour  of  feveral  gentlemen  of  eftablifhed  chara&er 
in  literature.  He  was  in  a  particular  manner  encou¬ 
raged  in  the  purfuit  of  his  lludies  by  the  patronage  of  Dr 
Olaus  Celfius,  at  that  time  profeffor  of  divinity,  and  the 
reftorer  of  natural  hiftory  in  Sweden  j  who,  being  ftruck 
with  the  diligence  of  Linnaeus  in  deferibing  the  plants 
of  the  Upfal  garden,  and  his  extenfive  knowledge  of 
their  names,  not  only  patronized  him  in  a  general  way, 
but  admitted  him  to  his  houfe,  his  table,  and  his  li¬ 
brary.  Under  fuch  encouragement  it  is  not  ftrange 
that  our  author  made  a  rapid  progrefs,  both  in  his 
ftudies  and  the  efteem  of  the  profeffors  :  in  fail,  we 
have  a  very  ftriking  proof  of  his  merit  and  attain¬ 
ments,  inafmuch  as  we  find,  that,  after  only  two  years 
refidence,  he  was  thought  fufficiently  qualified  to  give 
lectures  occafionally  from  the  botanic  chair,  in  the 
room  of  profeffor  Rudbeck. 

In  the  year  1731,  the  royal  academy  of  fciences  at 
Upfal  having  for  fome  time  meditated  the  defign  of 
improving  the  natural  hiftory  of  Sweden,  at  the  in- 
ftance  particularly  of  profeffors  Celfius  and  Rudbeck, 
deputed  Linnseus  to  make  the  tour  of  Lapland,  with 
the  foie  view  of  exploring  the  natural  hiftory  of  that 
ar£tic  region  ;  to  which  undertaking,  lus  reputation, 
already  high  as  a  naturalift,  and  the  ftrength  of  his 
conftitution,  equally  recommended  him.  He  left 
Upfal  the  13th  of  May,  and  took  his  route  to. 

Gevalia  or  Gevels,  the  principal  town  of  Geftricia, 

45  miles  diftant  from  Upfal.  Hence  lie  travelled 
through  Helfingland  into  Medalpadia,  where  he  made 
an  excurfion,  and  afeended  a  remarkable  mountain, 
before  he  reached  Hudwickfwald,  the  chief  town  of 
Helfingland.  From  hence  he  went  through  Anger- 
manland  to  Hernofand,.  a  fea-port  on  the  Bothnic 
gulf,  70  miles  diftant  from  Hudwickfwald.  When 
he  had  proceeded  thus  far,  he  found  it  proper  to  re- 
5  tard 
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Linnaeus,  tard  his  journey,  as  the  fpring  was  not  fufficiently  ad- 
'  »  vanced ;  and  took  this  opportunity  of  vifiting  thofe 
remarkable  caverns  on  the  fummit  of  mount  Skula, 
though  at  the  hazard  of  his  life. 

When  Linnaeus  arrived  at  Uma,  in  Weft  Both¬ 
nia,  about  96  miles  from  Herriofand,  he  quitted  the 
public  road,  and  took  his  courfe  through  the  woods 
weftward,  in  order  firll  to  traverfe  the  moft  fouthem 
parts  of  Lapland.  Being  now  come  to  the  country 
that  was  more  particularly  the  objeft  of  his  inquiries, 
equally  a  ftranger  to  the  language  and  to  the  manners 
of  the  people,  and  without  any  affociate,  he  committed 
himfelf  to  the  hofpitality  of  the  inhabitants,  and  ne¬ 
ver  failed  to  experience  it  fully.  He  fpeaks  in  feveral 
places,  with  peculiar  fatisfaftion,  of  the  innocence  and 
fimplicity  of  their  lives  and  their  freedom  from  difeafes. 
In  this  excurfion  he  reached  the  mountains  towards 
Norway ;  and,  after  encountering  great  hardlhips, 
returned  into  Weft  Bothnia,  quite  exhaufted  with 
fatigue.  Our  traveller  next  vifited  Pitha  and  Lula, 
upon  the  gulf  of  Bothnia ;  from  which  latter  place  he 
took  again  a  weftern  route,  by  proceeding  up  the  ri¬ 
ver  of  that  name,  and  vifited  the  ruins  of  the  temple  of 
Jockmock  in  Lula  Lapland  or  Lap  Mark  :  thence  he 
traverfed  what  is  called  the  Lapland  Deferty  deftitute  of 
all  villages,  cultivation,  roads,  or  any  conveniences ; 
inhabited  only  by  a  few  ftraggling  people,  originally 
defeended  from  the  Finlanders,  and  who  fettled  in -this 
country  in  remote  ages,  being  entirely  a  diftinft  people 
from  the  Laplanders.  In  this  diftrift  he  afeended  a 
noted  mountain  called  Wallevari ;  in  fpeaking  of 
which  he  has  given  us  a  pleafant  relation  of  his  finding 
a  Angular  and  beautiful  new  plant  {Andromeda  tetrago - 
na)  when  travelling  within  the  arftic  circle,  with  the 
fun  in  his  view  at  midnight,  in  fearch  of  a  Lapland 
hut.  From  lienee  he  crofted  the  Lapland  Alps  into 
Finmark,  and  traverfed  the  Ihores  of  the  north  fea  as 
far  as  Sallero. 

Thefe  journeys  from  Lula  arid  Pitha  on  the  Both- 
hian  gulf,  to  the  north  fhore,  were  made  on  foot ;  and 
our  traveller  was  attended  by  two  Laplanders,  one  his 
interpreter,  and  the  other  his  guide.  He  tells  us,  that 
the  vigour  and  ftrength  of  thofe  two  men,  both  old, 
and  fufficiently  loaded  with  his  baggage,  excited  his 
admiration  ;  fince  they  appeared  quite  unhurt  by  their 
labour,  while  he  himfelf,  although  young  and  robuft, 
was  frequently  quite  exhaufted.  In  this  joiYmey  he 
was  wont  to  fleep  under  the  boat  with  which  they  ford¬ 
ed  the  rivers,  as  a  defence  againft  rain,  and  the  gnats, 
which  in  the  Lapland  fummer  are  not  lefs  teazing  than 
in  the  torrid  zones.  In  defeending  one  of  thefe  ri¬ 
vers,  he  narrowly  efcaped  perifhing  by  the  overfetting 
of  the  boat,  and  loft  many  of  the  natural  produ&ions 
which  he  had  collected. 

Linnceus  thus  fpent  the  greater  part  of  the  fummer 
in  examining  this  arftic  region,  and  thofe  mountains 
on  which,  four  years  afterwards,  the  French  pliilofo- 
phers  fecured  immortal  fame  to  Sir  Ifaac  Newton.  At 
length,  after  having  fuffered  incredible  fatigues  and 
hardfhips  in  climbing  precipices,  paffing  rivers  in  mi- 
ferable  boats,  fuffering  repeated  viciffitudes  of  extreme 
heat  and  cold,  and  not  unfrequently  hunger  and  thirft, 
he  returned  to  Tornoa  in  September.  He  did  not 
take  the  fame  route  from  Tornoa  as  when  he  came 
into  Lapland,  having  determined  to  vifit  and  examine 


the  country  on  the  eaftern  fide  of  the  Bothnian  gulf:  Linnan*. 
his  firft  ftage,  therefore,  was  to  Ula  in  Eaft  Bothnia  ;  » 

from  thence  to  Old  and  New  Carleby,  84  miles  fouth 
from  Ula.  He  continued  his  route  through  Wafa, 
Chriftianftadt,  and  Biorneburgh,  to  Abo,  a  fmall  uni- 
verfity  in  Finland.  Winter  was  now  fetting  in  apace ; 
he  therefore  crofted  the  gulf  by  the  ifland  of  Aland, 
and  arrived  at  Upfal  in  November,  after  having  per¬ 
formed,  and  that  moftly  on  foot,  a  journey  of  ten  de¬ 
grees  of  latitude  in  extent,  exclnfively  of  thofe  devi¬ 
ations  which  fuch  a  defign  rendered  neceflary. 

In  1733  he  vifited  and  examined  the  feveral  mines  in 
Sweden  ;  and  made  himfelf  fo  well  acquainted  with  mi¬ 
neralogy  and  the  docimaftic  art,  that  we  find  he  was 
fufficiently  qualified  to  give  leftures  on  thofe  fubjedts 
upon  his  return  to  the  univerfity.  The  outlines  of  his 
fyftem  on  mineralogy  appeared  in  the  early  editions  of 
the  Svflema  Natter «*  ;  but  he  did  not  exemplify  the  whole 
until  the  year  1768. 

In  the  year  1734  Linnaeus  was  fentby  baron  Reu- 
terholm  governor  of  Dalekarlia,  with  feveral  other  11a- 
turalifts  in  that  province,  to  inveftigate  the  natural  pro¬ 
ductions  of  that  part  of  the  Swedifh  dominions  ;  and  it 
was  in  this  journey  that  our  author  firft  laid  the  plan 
of  an  excellent  inftitution,  which  was  afterwards  exe¬ 
cuted,  in  a  certain  degree  at  leaft,  by  himfelf,  with  the 
affiftance  of  many  of  his  pupils,  and  the  refult  publi fil¬ 
ed  under  the  title  of  Pan  Suecust  in  the  fecond  volume 
of  the  Amcenitates  Academics. 

After  the  completion  of  this  expedition,  it  appears 
that  Linnaeus  refided  for  a  time  at  Fahlun,  the  princi¬ 
pal  town  in  Dalekarlia ;  where  he  tells  us,  that  he 
taught  mineralogy  and  the  docimaftic  art,  and  praCti- 
fed  phyfic  ;  and  where  he  was  very  hofpitably  treated 
by  Dr  More,  the  phyfician  of  the  place.  It  alfo  ap¬ 
pears,  that  he  contracted  at  this  time  an  intimacy  with 
one  of  that  gentleman’s  daughters,  whom  he  married 
about  five  years  afterwards  upon  his  fettling  as  a  phyfi¬ 
cian  at  Stockholm. — In  this  journey  he  extended  his 
travels  quite  acrofs  the  Dalekarlian  Alps  into  Norway; 
but  we.  have  no  particular  account  of  his  difeoveries  in 
that  kingdom.  In  1735  Linnaeus  travelled  over  many 
other  parts  of  Sweden,  fome  parts  of  Denmark  and 
Germany,  and  fixed  in  Holland,  where  he  chiefly  re¬ 
fided  until  his  return  to  Stockholm,  about  the  year 
1739.  In  1735,  the  year  in  which  he  took  the  degree 
of  M'.  D.  he  publifhed  the  firft  fit  etch  of  his  Svflema 
Natura,  in  a  very  compendious  way,  and  in  the  form- 
of  tables  only,  in  1 2  pages  in  folio.  By  this  it  appears, 
that  he  had  at  a  very  early  period  of  his  life  (certainly 
before  he  was  24  years  old)  laid  the  bafis  of  that  great 
ftruCture  which  he  afterwards  raifed,  not  only  to  the  in- 
creafe  of  his  own  fame,  but  to  that  of  natural  fcience. 

In  1736,  Linnaeus  came  into  England,  and  vi¬ 
fited  Dr  Dillenius,  the  late  learned  profeflor  at  Ox¬ 
ford,  whom  he  juftly  confidered  as  one  of  the  firft  bo- 
tanifts  in  Europe.  He  mentions  with  particular  re- 
fpeft  the  civilities  he  received  from  him,  and  the  pri¬ 
vileges  he  gave  him  of  infpe&ing  his  own  and  the 
Sherardian  collections  of  plants.  It  is  needlefs  to 
fay,  that  he  vifited  Dr  Martyn,  Mr  Rand,  and  Mr 
Miller,  and  that  he  was  in  a  more  lingular  manner 
indebted  to  the  friendfhip  of  Dr  Ifaac  Lawfon.  He 
alfo  contracted  an  intimate  friendlhip  with  Mr  Peter 
Collinfon,  which  was  reciprocally  increafed  by  a  mul¬ 
titude 
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T/innaem.  titude  of  good  offices,  and  continued  to  the  laft  with- 
""v  out  any  diminution.  Dr  Boerhaave  had  furnilhed  him 
with  letters  to  our  great  naturalift  Sir  Hans  Sloane  ; 
but,  it  is  with  regret  that  we  mull  obferve,  they  did 
not  procure  him  the  reception  which  the  warmth  of 
his  recommendation  feemed  to  claim. 

One  of  the  moll  agreeable  circumftances  that  hap¬ 
pened  to  Linnaeus  during  his  refidence  in  Holland, 
arofe  from  the  patronage  of  Mr  Clifford,  in  whofe 
houfe  he  lived  a  conliderable  part  of  his  time,  being 
now  as  it  were  the  child  of  fortune  : — Exivi  patrid 
triginta  fex  nuwmis  aureis  dives  —  are  his  own  words. 
With  Mr  Clifford,  however,  he  enjoyed  pleafures  and 
privileges  fcarcely  at  that  time  to  be  met  with  elfe- 
where  in  the  world ;  that  of  a  garden,  excellently  ftored 
with  the  lineft  exotics,  and  a  library  furnilhed  with 
almolt  every  botanic  author  of  note.  How  happy  he 
found  liimfelf  in  this  fituation,  thofe  only  who  have 
felt  the  fame  kind  of  ardour  can  conceive.  Whilft  in 
Holland,  our  author  was  recommended  by  *Boerhaave 
to  fill  the  place,  then  vacant,  of  phyfician  to  the 
Dutch  fcttlementat  Surinam;  hut  he  declined  it  on  ac¬ 
count  of  his  having  been  educated  in  fo  oppofite  a 
climate. 

Befides  being  favoured  with  the  particular  patro¬ 
nage  and  friendlhip  of  Boerhaave  and  Mr  Clifford, 
as  is  above  mentioned,  our  author  had  alfo  the  plea- 
fure  of  being  contemporary  with,  and  of  reckoning 
among  the  number  of  his  frieuds,  many  other  learned 
perfonswho  have  fince  proved  ornaments  to  their  pro- 
feffion,  and  whofe  merit  has  moft  defervedly  raifed 
*  them  to  fame  and  honour.  Among  thefewe  may  pro¬ 
perly  mention  Dr  John  Burman,  profeffor  of  botany 
at  Amlterdam,  whofe  name  and  family  are  well  known 
in  the  republic  of  letters,  and  to  whom  our  author  dedi¬ 
cated  his  Bibliotheca  Botanica ,  having  been  greatly  af- 
fifted  in  compiling  that  work  by  the  free  accefs  he 
had  to  that  gentleman’s  excellent  library ;  John  Fre¬ 
derick  Gronovius  of  Leyden,  editor  of  Clayton’s  Flo¬ 
ra  Virginica ,  and  who  very  early  adopted  Linnaeus’s 
fyftem  ;  Baron  Van  Swieten,  late  phyfician  to  the 
Emprefs  Queen  ;  Ifaac  Lawfon,  before  mentioned, 
afterwards  one  of  the  phyficians  to  the  Britilh  army, 
who  died  much  regretted  at  Oofterhout  in  the  year 
1747,  and  from  whom  Linnaeus  received  Angular  and 
very  important  civilities ;  Kramer,  fince  well  known 
for  an  excellent  treatife  on  the  docimaftic  art ;  Van 
Royen,  botanic  profeffor  at  Leyden  ;  Lieberkun  of 
Berlin,  famous  for  his  fkill  in  microfcopical  inftruments 
and  experiments.  To  thefe  may  be  added  alfo  the 
names  of  Albinus  and  'Gaubius,  and  of  others,  were 
it  requifite  to  (how  that  our  author’s  talents  had  very 
early  rendered  him  confpicuous,  and  gained  him  the 
regard  of  all  thofe  who  cultivated  and  patronifed  any 
branch  of  medical  fcience,  and  to  which,  doubtlefs, 
the  Angular  notice  with  which  -Boerhaave  honoured 
him  do  not  a  little  contribute. 

Early  in  the  year  1738,  after  Linnaeus  had  left 
Mr  Clifford,  and,  as  it  ffiould  feem,  when  he  refided 
with  Van  Royen,  he  had  a  long  and  dangerous  fit  of 
ficknefs  ;  and  upon  his  recovery  went  to  Paris,  where 
he  was  properly  entertained  by  the  Juffieus,  at  that 
time  the  firft  botanifts  in  France.  The  opportunity 
this  gave  him  of  infpe&ing  the  Herbaria  of  Surian 
and  Tournefort,  and  thofe  of  the  above-named  gentle¬ 


men,  afforded  him  great  fatisfaftion.  He  had  in-  I.innxuv. 

tended  to  have  gone  from  thence  into  Germany,  to  1 - v —  ■* 

vifit  Ludwig  and  the  celebrated  Haller,  with  whom, 
he  wa8  in  clofe  correfpondence  ;  but  he  was  not  able 
to  complete  thi8  part  of  his  intended  route,  and  wras 
obliged  to  return  without  this  gratification. 

Out  author  did  not  fail  to  avail  himfelf  of  every 
advantage  that  accefs  to  the  feveral  mufeums  of  this 
country  afforded  him,  in  every  branch  of  natural  hi- 
ftory ;  and  the  number  and  importance  of  his  publi¬ 
cations,  during  his  abfence  from  his  native  coun¬ 
try,  Efficiently  demonftrate  that  fund  of  knowledge 
which  he  muff  have  imbibed  before,  and  no  lefs  telli- 
fy  his  extraordinary  application.  Thefe  were,  Syjle- 
ma  Natura,  Fundamenta  Botanica,  Bibliotheca  Botanica, 
and  Genera  Plantarum  ;  t]ie  laft  of  which  is  juftly  con- 
fidered  as  the  moft  valuable  of  all  the  works  of  this 
celebrated  author.  What  immenfe  application  had 
been  bellowed  upon  it,  the  reader  may  eafily  conceive, 
on  being  informed,  that  before  the  publication  of  the 
firft  edition  the  author  had  examined  the  charade rs 
of  8000  flowers.  The  laft  book  of  Linnaeus’s  com- 
pofition,  publilhed  during  his  ftay  in  Holland,  was 
the  ClaJJes  Plantarum ,  which  is  a  copious  illuftration 
of  the  fecond  part  of  the  Fundamenta . 

About  the  latter  end  of  the  year  1738,  or  the  be¬ 
ginning  of  the  next,  our  author  fettled  as  a  phyfician 
at  Stockholm  ;  w'here  he  feems  to  have  met  with  con- 
fiderable  oppofition,  and  W'as  oppreffed  with  many 
difficulties  ;  but  all  of  thefe  at  length  he  overcame,  and 
got  into  extertfive  pra&ice  ;  and  foon  after  his  fettle- 
ment,  married  the  lady  before  fpoken  of.  By  the  in¬ 
terest  of  Count  Teflin,  who  was  afterwards  his  great 
patron,  and  even  procured  medals  to  be  ftruck  in  ho¬ 
nour  of  him,  he  obtained  the  rank  of  phyfician  to  the 
fleet,  and  a  ftipend  from  the  citizens-»for  giving  lec¬ 
tures  in  botany.  And  what  at  this  time  efpecially 
was  highly  favourable  to  the  advancement  of  his  cha¬ 
racter  and.  fame,  by  giving  him  an  opportunity  of  dif- 
playing  his  abilities,  was  the  eftablilhment  of  the 
Royal  Academy  of  Sciences  at  Stockholm  ;  of  which 
Linnaeus  was  conftituted  the  firft  prefident,  and  to 
which  eftablilhment  the  king  granted  feveral  privi¬ 
leges,  particularly  that  of  free  poilage  to  all  papers 
directed  to  the  fecretary.  By  the  rules  of  the  academy, 
the  prefident  held  his  place  but  three  months.  At  the 
expiration  of  that  term,  Linnaeus  made  his  Oratiode  memo- 
rabilibus  in  InfeSis, OCt.  3.  1739;  in  which  he  endeavours 
to  excite  an  attention  and  inquiry  into  the  knowledge 
of  infects,  by  difplaying  the  many  lingular  phenomena 
that  occur  in  contemplating  the  nature  of  thofe  ani¬ 
mals,  and  by  pointing  out,  in  a  variety  of  inllances, 
their  ufefulnefs  to  mankind  in  particular,  and  to  the 
economy  of  nature  in  general. 

During  all  this  time,  however;  Linnaeus  appears  to 
have  had  his  eye  upon  the  botanic  and  medical  chair 
at  Upfal,  at  this  time  occupied  by  Rudbeck,  who 
was  far  advanced  in  life.  We  learn  indeed  that  he 
was  fo  intent  on  purfuing  and  perfecting  his  great  de- 
figns  in  the  advancement  of  his  favourite  ftudy  of  na¬ 
ture,  that  he  had  determined,  if  he  failed  in  procuring 
the  profefforlhip  at  Upfal,  to  accept  the  oiler  that 
had  been  made  to  him  by  Haller  of  filling  the  botanic 
chair  at  Gottingen.  However,  in  courfe  of  time,  he 
obtained  his  wfilh.  In  the  year  1741,  upon  the  re - 
fignatiqn 
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Agnation  of  Roberg,  he  was  conftituted  joint  profef- 
for  of  phyfic  and  phyiician  to  the  king  with  Rofen, 
who  had  been  appointed  in  the  preceding  year  on  the 
death  of  Rudbeck.  Thefe  two  colleagues  agreed  to 
divide  the  medical  departments  between  them  ;  and 
their  choice  was  confirmed  by  the  univerfity.  Rofen 
took  anatomy,  phyfiology,  pathology,  and  the  the¬ 
rapeutic  part  ;  Linnaeus,  natural  hiltory,  botany,  ma¬ 
teria  medica,  the  dietetic  part,  and  the  diagnofis  mor- 
borum. 

During  the  interval  of  his  removal  from  •  Stock¬ 
holm  to  Upfal  in  confequence  of  this  appointment, 
our  profefibr  was  deputed  by  the  Rates  of  the  king¬ 
dom  to  make  a  tour  to  the  iflands  of  Oeland  and  Goth¬ 
land  in  the  Baltic,  attended  by  fix  of  the  pupils,  com- 
milfioned  to  make  fuch  inquiries  as  might  tend  to 
improve  agriculture  and  arts  in  the  kingdom,  to 
which  the  Swedilh  nation  had  for  fome  time  paid  a 
particular  attention.  The  refult  of  this  journey  was 
very  fuecefsful,  and  proved  fully  fatisfaCtory  to  the 
Rates,  and  was  afterwards  communicated  to  the  pu¬ 
blic.  On  his  return  he  entered  upon  the  profeffor- 
fliip,  and  pronounced  before  the  univerfity  his  oration 
de  Peregrination um  intra  Patriam  necejjitate,  October  1 7. 
1741  ;  in  which  he  forcibly  difplays  the  ufefulnefs  of 
fuch  excjurfions,  by  pointing  out  to  the  Rudents  that 
vaR  field  of  objects  which  their  country  held  out  to 
their  cultivation,  whether  in  geography,  phyfics,  mi¬ 
neralogy,  botany,  zoology,  or  economics,  and  by  (how- 
ing  the  benefit  that  mult  accrue. to  themfelves  and  their 
country  as  rewards  to  their  diligence.  That  animated 
fpirit  which  runs  through  thewhole  of  this  compoiition, 
renders  it  one  of  the  moR  plealing  and  inRruCtive  of  all 
our  author’s  productions. 

Linnaeus  was  now'  fixed  in  the  fituation  that  was 
the  belt  adapted  to  his  character,  his  tafte,  and  abili¬ 
ties  ;  and  which  feems  to  have  been  the  objeCt  of  his  am¬ 
bition  and  centre  of  his  hopes.  Soon  after  his  cltablifh- 
ment,  he  laboured  to  get  the  academical  garden,  which 
had  been  founded  in  1657,  put  on  a  better  footing, 
and  very  foon  effected  it  ;  procuring  alfo  a  houfe  to  be 
built  for  the  refidence  of  the  profeffor.  The  whole  had 
been  in  ruin  ever  fince  the  fire  in  1 702  ;  and  at  the 
time  Linnaeus  was  appointed  profeffor  of  botany,  the 
garden  did  not  contain  above  fifty  plants  that  "'ere  ex¬ 
otic.  His  correfpon  deuce  with  the  iirR  botaniRs  in 
Europe  foon  fupplied  him  with  great  variety.  He 
received  Indian  plants  from  Juffieu  of  Paris,  and  from 
Van  Royen  of  Leyden  ;  European  plants  from  Haller 
and  Ludwig  ;  American  plants  from  the  late  Mr  Col- 
linfon,  Mr  Catetby,  and  others ;  and  variety  of  annuals 
from  Dillenius :  in  (hort,  how  much  the  garden  owed 
to  his  diligence  and  care  in  a  few  years,  may  be  feen  by 
the  catalog  ue  publi  filed  un  der  the  title  of  Horfus  Upfaiienfu , 
exhibeus  Plantas  exoticas  horto  Upfalienfis  Academia  afej'e . 
( Linnao )  illatas  ab  anno  1 7  42 ,  in  annum  1 7 48,  additis,  dif- 
ferentiis  fytwnymis ,  habitat  ionibus,  hofpitiis ,  rariorumque  de- 
feriptionibus ,  ingratiam  Jludiofa  juventutis  ;  Holm.  1 748, 
8 vo,  pp.  306.  tab.  3.  By  this  catalogue  it  appears,  that 
the  profeffor  had  introduced  1100  fpeCies,  exclufively 
of  al  the  S  wediffi  plants  and  of  varieties;  which  latter, 
in  ordinary  gardens,  amount  not  unfrequently  to  one- 
third  of  the  whole  number.  '  The  preface  contains  a 
curious  hiflory  of  the  climate  at  Upfal,  and  the  pro- 
grefs  of  the  feafons  throughout  the  whole  year. 


From  the  time  that  Linnaeus  and  Rofen  were  ap-  I 
pointed  profelfors  at  Upfal,  it  ihould  feem  that  the 
credit  of  that  univerfity,  as  a  fcliool  of  phyfic,  had 
been  increafing  :  numbers  of  Rudents  reforted  thither 
from  Germany,  attracted  by  the  charaCter  of  thefe  two 
able  men  ;  and  in  Sweden  itfelf  many  young  inen  were 
invited  to  the  Rudy  of  phyfic  by  the  excellent  manner 
in  which  it  was  taught,  who  otherwife  would  have  en¬ 
gaged  in  different  purfuits. 

WhilR  Linnseus  was  meditating  one  of  his  capital 
performances,  which  had  long  been  expected  and  great¬ 
ly  wifiied  for,  he  was  interrupted  by  a  tedious  and 
painful  fit  of  the  gout,  which  left  him  in  a  very  weak 
and  difpirited  Rate;  and,  according  to  the  intelligence 
that  his  friends  gave  o'f  him,  nothing  was  thought  to 
have  contributed  more  to  the  rcRoration  of  his  fpirits 
than  the  feafonable  acquifition,  at  this  junCture,  of  a 
collection  of  rare  and  undeferibed  plants. 

The  fame  which  onr  author  had  now  acquired  by 
his  Syjlema  Na/ura,  of  which  a  fixth  edition,  much  en¬ 
larged,  had  been  publifhed  at  Stockholm  in  1 748  in 
8vo,  pp.  232.  with  eight  tables  explanatory  of  the 
clafi’es  and  orders  (and  which  was  alfo  republifhed 
by  Gronovius  at  Leyden  ,  had  brought,  as  it  were,  a. 
conflux  of  every  thing  rare  and  valuable  in  every  branch, 
of  nature,  from  all  parts  of  the  globe,  into  Sweden. 
The  king  and  queen  of  Sweden  had  their  ftfparate  col¬ 
lections  of  rarities;  the  former  at  Ulrickfdahl ;  the 
latter,  very  rich  in  exotic  infects  and  Ihells,  procured  at 
a  great  ex  pence,  at  the  palace  of  Drottuingholm  ;  both 
of  which  our  author  was  employed  in  arranging  and  de- 
feribing.  Beiides  thefe,  the  mufeum  of  the  royal  acade¬ 
my  of  Upfal  had  been  augmented  by  a  confiderable  do¬ 
nation  from  the  king,  whilR  hereditary  prince,  in 
1 746  ;  by  another  from  Count  Gyllenborg  the  year  be¬ 
fore  ;  by  a  third  from  M.  Grill,  an  •opulent  citizen  of 
Stockholm.  . 

From  this  time  we  fee  'the  profeffor  in  a  more 
elevated  rank  and  fituation  m  life.  His  reputation 
had  already  procured  him  honours  from  alinolt  all  the 
royal  foeieties  in  Europe  ;  and  his  own  Covereigu,. 
truly  fenfible  of  his  merit,  and  greatly  eiteeming 
his  charaCter  and  abilities,  favoured  him  with  a  mark 
of  his  diRinCtion  and  regard,  by  creating  him  a 
knight  of  the  polar  Rar.  It  was  eo  longer  laudatur  ct 
alget.  His  emoluments  kept  pace  with  his  fame  and 
honours  :  his  praCtice  in  fins  profeliiou  became  lucra¬ 
tive  ;  and  we  find  him  foon  after  poffuTed  of  his  coun- 
try-houle  and  gardens  at  Hammarby,  about  five  miles 
from  Upfal.  He  had  moreover  received  one  of  the- 
mofi  flattering  teRimonies  of  the  extent  and  magnitude 
of  his  fame  that  perhaps  was  ever  Ihown  to  any  litc- 
.  rary  charaCter,  the  Rate  of  the  nation  which  conferred 
it,  with  all  its  circumflanees,  duly  eonfidered.  This, 
was  an  invitation  to  Madrid  from  the  king  of  Spain, 
there  to  prefide  as  a  naturalifl,  with  the  offer  of  an  an¬ 
nual  peniion  for  life  of  2000  pifioles,  letters  of  nobi¬ 
lity,  and  the  perfect  free  exercife  of  his  own  religion  : 
But,  after  the  moR  perfeCt  acknowledgments  of 
the  lingular  honour  done  him,  he  returned  for  anfwer, 

‘  that  if  he  had  any  merits,  they  were  due  to  his  own 
country.’ 

In  the  year  1755,  the  Royal  Academy  of  Sciences 
at  Stockholm  honoured  our  profeffor  with  one  of  the 
fir  ft  premiums,  agreeably  to  the  will  of  Count  Sparree;; 

who; 
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Lirmzus.  who  had  decreed  two  gold  medals,  of  ten  ducats  value 
'  *  each,  to  be  annually  given  by  the  academy  to  the  au¬ 

thors  of  fuch  papers,  in  the  preceding  year’s  Stock¬ 
holm  ACls,  as  fhould  be  adjudged  moft  ufeful  in  pro¬ 
moting  agriculture  particularly,  and  all  branches  of  ru¬ 
ral  economy.  This  medal  bore  on  one  fide  the  arms 
•of  the  count,  with  this  motto,  Superjles  in  fcientiis  amor 
Frederici  Sparre.  Linnaeus  obtained  it  in  confequence 
of  a  paper  De  Plantis  qua  Alpium  Suecicarnm  indigena , 
magno  ret  ceconomila  et  medics  emolumcnto  fieri  pojjint  ;  and 
the  ultimate  intention  was  to  recommend  thefe  plants, 
as  adapted  to  culture  in  Lapland.  This  paper  was 
inferted  in  the  Stockholm  ACls  for  1754,  Vol.  XV. 
Linnaeus  alfo  obtained  the  premium  centum  aureorum , 
propofed  by  the  Imperial  academy  of  fciences  at  Pe- 
teriburg,  for  the  bell  paper  written  to  eftablilh  or  dis¬ 
prove,  by  new  arguments,  the  doCtrine  of  the  fexes  of 
plants.  It  was,  if  pofiible,  an  additional  glory  to  Lin- 
.  nseus  to  have  merited  this  premium  from  the  Peterf- 


commemoration  was  held  at  Stockholm,  but,  as  a  ftill  Linnsut, 
higher  tribute,  in  his  fpeech  from  the  throne  to  the  af-  »"  * 
fembly  of  the  ftates,  he  lamented  Sweden’s  lofs  by  his 
death.  Nor  was  Linnaeus  honoured  only  in  his  own 
country.  The  late  worthy  profeffor  of  botany  at 
Edinburgh,  Dr  Hope,  not  only  pronounced  an  eulo- 
gium  in  honour  of  him  before  his  lludents  at  the  open¬ 
ing  of  his  le&ures  in  the  fpring  1778,  but- alfo  laid 
the  foundation-ftone  of  a  monument  (which  he  after¬ 
wards  ereCted)  to  his  memory,  in  the  botanic  garden 
there  ;  which,  while  it  perpetuates  the  name  and  me¬ 
rits  of  Linnaeus,  will  do  honour  to  the  founder,  and,  it 
may  be  hoped,  prove  the  means  of  raifing  an  emula¬ 
tion  favourable  to  that  fcience  which  this  illuftrious 
Swede  fo  highly  dignified  and  improved. 

As  to  the  private  and  perfonal  chara&er  of  this  il¬ 
luftrious  philofopher  :  His  ftature  was  diminutive  and 
puny;  his  head  large,  and  its  hinder  part  very  high  ; 
his  look  was  anient,  piercing,  and  apt  to  daunt  the 


burgh  academy  5  inafmuch  as  a  prpfefior  of  that  fo-  beholder ;  his  ear  not  fenfible  to  mufic  ;  his  temper 
ciety,  a  few  years  before,  had  with  more  than  common  quick,  but  eafily  appeafed. 


zeal,  although  with  a  futility  like  that  of  the  other 
antagonifts  of  our  author,  endeavoured  to  overturn  the 
whole  Linnaean  fyftem  of  botany,  by  attempting  to 
fhow  that  the  doClrine  of  the  fexes  of  plants  had  no 
foundation  in  nature,  and  was  unfupported  by  fads 
and  experiments. 

It  appears  that  Linnaeus,  upon  the  whole,  enjoyed 
a  good  conftitution  ;  but  that  he  was  fometimes  fe- 


Nature  had,  in  an  eminent 'manner,  been  liberal  in 
the  endowments  of  his  mind.  He  feems  to  have  been 
poffeffed  of  a  lively  imagination,  corrected  however  by 
a  ftrong  judgment,  and  guided  by  the  laws  of  fyftem. 
Add  to  thefe,  the  moft  retentive  memory,  an  unremit¬ 
ting  induftry,  and  the  greateft  perfeverance  in  all  his 
purfuits;  as  is  evident  from  that  continued  vigour  with 
which  he  profecuted  the  defign,  that  he  appears  to  have 
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verely  afflicted  with  a  hemicrania,  and  was  not  exempt-  formed  fo  early  in  life,  of  totally  reforming  and  fa- 

c - .1 - -  ai — -  -i-r-  -r - e.  1 -  bricating  anew  the  whole  fcience  of  natural  hiltofy  ; 

and  this  fabric  he  raifed,  and  gave  to  it  a  degree  of 


ed  from  the  gout.  About  the  clofe  of  1776,  he 
feized  with  an  apoplexy,  which  left  him  paralytic ;  and 
at  the  beginning  of  the  year  1777,  he  fuffered  another  perfection  unknown  before  ;  and  had  moreover  the  un- 
ftroke,  which  very  much  impaired  his  mental  powers,  common  felicity  of  living  to  fee  his  own  ftruCture  rife 
But  the  difeafe  fuppofed  to  have  been  the  more  im-  above  all  others,  notwithftanding  every  difencourage- 
mediate  caufe  of  his  death,  was  an  ulceration  of  the  ment  its  author  at  firft  laboured  under,  and  the  oppo¬ 
urinary  bladder;  of  which,  after  a  tedious  indifpofition,  fition  it  afterwards  met  with.  Neither  has  any  writer 
he  died,  January  1 1.  1778,  in  the  71ft  year  of  his  age.  more  cautioufiy  avoided  that  common  error  of  building 
— His  principal  other  works,  befide  thofe  already  men-  his  own  fame  on  the  ruin  of  another  man’s.  He  every 
tioned,  are,  The  Iter  Oelandicum  et  Gollandicum,  Iter  where  acknowledged  the  feveral  merits  of  each  author’s 


Scanicum ,  Flora  Suecica ,  Fauna  Suecica,  Materia  Me¬ 
dico,  Philo/ophia  Botanic  a.  Genera  Morborum,  different 
papers  in  the  A  cl  a  Upfalienfia,  and  the  Amxnitates  Aca¬ 
demics  The  laft  of  this  great  man’s  treatifes  was  the 
Mantiffa  Altera,  publifhed  in  1771  ;  but  before  his 
death  he  had  finifhed  the  greateft  part  of  the  Mantiffa 


fyftem ;  and  no  man  appears  to  have  been  more  fenfible 
of  the  partial  defeCts  of  his  own.  Thofe  anomalies 
which  had  principally  been  the  objects  of  criticifm,  he 
well  knew  every  artificial  arrangement  muft  abound 
with  ;  and  having  laid  it  down  as  a  firm  maxim,  that 
every  fyftem  muft  finally  reft  on  its  intrinfic  merit,  he 


Fertia,  afterwards  completed  and  publiflied  by  his  willingly  commits  his  own  to  the  judgment  of  pofte- 
fon.  rity.  Perhaps  there  is  no  circumftance  of  Linnaeus’s 

life  which  fhows  him  in  a  more  dignified  light  than  his 
condud  towards  his  opponents.  Difavowing  contro- 
verfy,  and  juftly  confidering  it  as  an  unimportant  and 
fruitlefs  facrifice  of  time,  he  never  replied  to  any,  nu¬ 
merous  as  they  were  at  one  feafon. 

To  all  who  fee  the  aid  this  extraordinary  man  has 


To  the  lovers  of  fcience  it  will  not  appear  ftrange, 
nor  will  it  be  unpleafant  to  hear,  that  uncommon  re- 
fpeCt  was  fhown  to  the  memory  of  this  great  man.  We 
are  told,  that  “  on  his  death  a  general  mourning  took 
place  at  Upfal,  and  that  his  funeral  procefiion  was  at¬ 
tended  by  the  whole  univerfity,  as  well  profeffors  as 
ftudents,  and  the  pall  fupported  by  fixteen  doCtors  of  brought  to  natural  fcience,  his  talents  muft  appear  in  a 
phyfic,  all  of  whom  had  been  his  pupils.”  The  king  very  illuftrious  point  of  view  ;  but  more  efpecially  to 
of  Sweden,  after  the  death  of  Linnasus,  ordered  a  me-  thofe  who,  from  iimilarity  of  tafte,  are  qualified  to  fee 
dal  to  be  ftruck,  of  which  one  fide  exhibits  'Linnaeus’s  more  diftinCtly  the  vaft  extent  of  his  original  defign, 
bull  and  name,  and  the  other  Cybele,  in  a  dejeCted  at-  the  greatnefs  of  his  labour,  and  the  elaborate  execution 
titude,  holding  in  her  left  hand  a  key,  and  furrounded  he  has  given  to  the  whole.  He  had  a  happy  com- 
with  animals  and  growing  plants;  with  this  legend,  mand  of  the  Latin  tongue,  which  is  alone  the  language 
Deam  Indus  angit  amifji ;  and  beneath,  Pojl  olitum  Up-  of  fcience  ;  and  no  man  ever  applied  it  more  fucCefs- 
Jalia,  die  x.  Jan.  m.DCC.lxxviii.  Rege  jubente. — The  fully  to  his  purpofes,  or  gave  to  defcription  fuch  co¬ 
fame  generous  monarch  not  only  honoured  the  Royal  pioufnefs,  united  with  that  precifion  and  concifenefs 
Academy  of  Sciences  with  his  prefence  when  Linnaeus’s  which  fo  eminently  charafterife  his  writings. 
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Lfansus,  The  ardour  of  Linnaeus’s  inclinations  to  the  ftudy  of 
,  Linnet.  natlire>  from  his  earlieft  years,  and  that  uncommon  ap- 
v  plication  which  he  bellowed  upon  it,  gave  him  a  moft 
comprehenlive  view  both  of  its  pleafures  and  ufefulnefs, 
at  the  fame  time  that  it  opened  to  him  a  wide  field 
hitherto  but  little  cultivated,  efpecially  in  his  own 
country.  Hence  he  was  early  led  to  regret,  that  the 
ftudy  of  natural  hillory,  as  a  public  inftitution,  had 
not  made  its  way  into  the  univerfities ;  in  many  of 
which,  logical  difputations  and  metaphyfical  theories 
had  too  long  prevailed,  to  the  exclufion  of  more  ufeful 
fcience.  Availing  himfelf  therefore  of  the  advantages 
which  he  derived  from  a  large  lhare  of  eloquence,  and 
an  animated  ftyle,  he  never  failed  to  difplay,  in  a  lively 
and  convincing  manner,  tire  relation  this  ftudy  hath 
to  the  public  good;  to  incite  the  great  to  countenance 
and  protect  it ;  to  encourage  and  allure  youth  into 
ks  purfuits,  by  opening  its  manifold  fources  of pleafure 
to  their  view,  and  Ihowing  them  how  greatly  this  agree¬ 
able  employment  would  add,  in  a  variety  of  inftances, 
both  to  their  comfort  and  emolument.  His  extenfive 
view  of  natural  hillory,  as  connedled  with  almoft  all 
the  arts  of  life,  did  not  allow  him  to  confine  thefe  mo¬ 
tives  and  incitements  to  thofe  only  who  were  defigned 
■for  the  pradlice  of  phyfic.  He  alfo  laboured  to  infpire 
the  great  and  opulent  with  a  tafte  for  this  ftudy ;  and 
vifhed  particularly  that  fuch  as  were  devoted  to  an  ec- 
olefiaftic  life  fhould  lhare  a  portion  of  natural  fcience  ; 
not  only  as  a  means  of  fweetening  their  rural  fituation, 
confined,  as  many  are,  perpetually  to  a  country  refi- 
dence,  but  as  what  would  almoft  inevitably  lead,  in  a 
variety  of  inftances,  to  difeoveries  which  only  fuch  fi- 
tuations  could  give  rife  to,  and  which  the  learned  in 
great  cities  could  have  no  opportunities  to  make.  Not 
to  add,  that  the  mutual  communication  and  enlarge¬ 
ment  of  this  kind  of  knowledge  among  people  of  equal 
rank  in  a  country  fituation,  mull  prove  one  of  the 
ftrongeft  bonds  of  union  and  friendfhip,  and  contri¬ 
bute,  in  a  much  higher  degree  than  the  ufual  peril¬ 
ing  amufements  of  the  age,  to  the  pleafures  and  advan¬ 
tage  of  fociety. 

Linnaeus  lived  to  enjoy  the  fruit  of  his  own  labour 
in  an  uncommon  degree.  Natural  hiftory  railed  it- 
felf  in  Sweden,  under  his  culture,  to  a  Hate  of  per- 
fedlion  unknown  elfewhere ;  and  was  .from  thence  dif- 
feminated  through  all  Europe.  His  pupils  difperfed 
themfelves  all  over  the  globe ;  and,  with  their  mailer’s 
fame,  extended  both  fcience  and  their  own;  More 
than  this,  he  lived  to .  fee  the  fovereigns  of  Europe 
eftablilh  feveral  public  inftitutions  in  favour  of  this 
ftudy  ;  and  even  profelforfhips  eftablilhed  in  divers 
univerfities  for  the  fame  purpofe,  which  do  honour  to 
their  founders  and  patrons,  and  which  have  excited  a 
curiofity  for  the  fcience,  and  a  fenfe  of  its~worth,  that 
cannot  fail  to  further  its  progrefs,  and  in  time  raife  it 
to  that  rank  which  it  is  intitled  to  hold  among  the 
.pufnits  of  mankind. 

LINNET,  in  ornithology.  See  Fringilla. — It 
is  remarkable  of  this  bird,  that  when  it  builds  in 
hedges,  and  when  in  furze-bulhes  on  heaths,  in  both 
which  places  the  nefts  are  very  common,  they'  are 
made  of  very  different  materials.  When  they  build  in 
hedges,  they  ufe  the  flender  filaments  of  the  roots  of 
trees,  and  the  down  of  feathers  and  thirties ;  but  when 
they  build  on  heaths,  they  ufe  mofs,  principally  for  the 
outer  part,  finifhing  itwithin  with  fuch  things  as  the  place 
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will  afford.  ^Thefe  birds  will  have  young  ones  three  or  Linfeei 
four  times  a-year,  efpecially  if  they  are  taken  away  be-  /  H 
fore  they  are  able  to  leave  the  nefts.  Linternum 

When  linnets  are  to  be  taught  to  whiffle  tunes,  or  "  ~v 
to  imitate  the  notes  of  any  other  bird,  they  mull  be 
taken  from  the  old  one  when  they  are  not  above  four 
day’s  old;  for  at  this  time  they  have  no  idea  of  the 
note  of  the  old  ones,  and  will  be  readily  taught  to 
modulate  their  voice  like  any  thing  that  is  moft  fami¬ 
liar  to  their  ears,  and  within  the  compafs  of  their 
throats.  More  care  is  required  in  feeding  them  when 
taken  thus  young,  than  when  they  are  left  in  the  neft 
till  nearly  fledged ;  but  they  will  be  reared  very  well 
upon  a  food  half  bread  and  half  rapefeed  boiled  and 
bruifed :  this  mull  be  given  them  feveral  times  a-day. 

It  mull  be  made  frelh  every  day,  and  given  them  fuf- 
ficiently  moift,  but  not  in  the  extreme.  If  it  be  in  the 
leaft  four,  it  gripes  and  kills  them ;  and  if  too  ftiff, 

it  is  as  mifehievous  by  binding  them  up. - They  mull 

be  hung  up  as  foon  as  taken  from  the  neft,  under  the 
bird  whofe  note  tl)ey  are  intended  to  learn  ;  or,  if  they 
are  to  be  taught  to  whiffle  tunes,  it  mull  be  done  by 
giving  them  leffons  at  the  time  of  feeding ;  for  they 
will  profit  more,  while  young,  in  a  few  days,  than  in 
a  long  time  afterwards,  and  will  take  in  the  whole  me¬ 
thod  of  their  notes  before  they  are  able  to  crack  hard 
feeds.  Some  have  attempted  to  learn  them  to  fpeak 
in  the  manner  of  the  parrot  or  other  birds  ;  and  they 
will  arrive  at  fome  fort  of  perfe&ion  in  it,  with  great 
pains. 

LINSEED,  the  feed  of  the  plant  linum.—— Lin- 
feed  fteeped  and  Bruifed  in  water  gives  it  very  foon  a 
thick  mucilaginous  nature,  and  communicates  much  of 
its  emollient  virtue  to  it.  See  Linum. 

LINT.  See  Flax,  Linen,  and  Linum. 

Lint,  in  furgery,  is  the  ferapings  of  fine  linen, 
ufed  by  furgeons  in  drefiing  wounds.  It  is  made  in¬ 
to  various  forms,  which  acquire  different  names  accor¬ 
ding  to  the  difference  of  their  figures. - Lint  made 

up  in  an  oval  or  orbicular  form  is  called  a  pledgit ;  if  in 
a  cylindrical  form,  or  in  lhape  of  a  date,  or  olive-ftone, 
it  is  called  a  dojfil. 

Thefe  different  forms  of  lint  are  required  for  many 
purpofes  ;  as,  I.  To  flop. blood  in  frelh  wounds,  by  fill¬ 
ing  them  up  with  dry  lint  before  the  application  of  a 
bandage :  though,  if  feraped  lint  be  not  at  hand,  a 
piece  of  fine  linen  may  be  torn  into  fmall  rags,  and  ap¬ 
plied  in  the  fame  manner.  In  very  large  haemorrhages 
the  lint  or  rags  fhould  be  firft  dipped  in  fome  ftyptic 
liquor,  as  alcohol,  or  oil  of  turpentine ;  or  fprinkjed 
w  ith  fome  ftyptic  powder.  2.  To -agglutinate  or  heal 
wounds ;  to  w'hich  end  lint  is  very  ferviceable,  if  fpread 
with  fome  digeftive  ointment,  balfam,  or  vulnerary 
liquor.  3.  In  drying  up  wounds' and  ulcers,  and  for¬ 
warding  the  formation  of  a  cicatrix.  4.  In  keeping 
the  lips  of  wounds  at  a  proper  diftance,  that  they 
may  not  liaftily  unite  before  the  bottom  is  well  di- 
gefled  and  healed.  5.  They  are  highly  neceffary  to 
preferve  wounds  from  the  injuries  of  the  air. - Sur¬ 

geons  of  former  ages  formal  compreffes  of  fponge, 
wool,  feathers,  or  cotton ;  linen  being  fcarce  s  but 
lint  is  far  preferable  to  all  thefe,  and  is  at  prefent  uni- 
verfally  ufed. 

LINTERNUM,  orLiTERUM,  (anc.  geog.),  a  ci¬ 
ty  of  Campania,  fituated  at  the  mouth  of  the  Clanius, 
which  is  alfo  called  Liturnus,  between  Cumae  and 
M  Vul- 


LIN  [  90  ]  L  I  O 


Lintfbck  Vulturniun.  It  received  a  Roman  colony  at  the  fame 
Linum  ^me  ^uteoli  and  Vulturnum  ;  was  improved  and 
1  *  1  enlarged  by  Auguftus ;  afterwards  forfeited  its  right 

of  colony  jhip,  and  became  a  prefe&ure.  Hither  Sci- 
pio  Africanus  the  Elder  retired  from  the  mean  envy 
of  his  ungrateful  countrymen  ;  and  here  he  died,  and 
was  buried :  though  this  laft  is  uncertain,  he  having  a 
monument  both  here  and  at  Rome.  No  veftige  of 
the  place  now  remains. 

.  LINTSTOCK,  in  military  affairs,  a  wooden  ftaff 
about  three  feet  long,  having  a  (harp  point  in  one 
end  and  a  fort  of  fork  or  crotch  on  the  other ;  the 
latter  of  which  ferves  to  contain  a  lighted  match,  and 
by  the  former  the  lintftock  is  occafionaliy  ftuck  in  the 
ground,  or  in  the  deck  of  a  (hip  during  an  engage¬ 
ment.  It  is  very  frequently  ufed  in  fmall  veffels, 
where  there  is  commonly  one  fixed  between  every  two 
guns,  by  which  the  match  is  always  kept  dry,  and 
ready  for  firing. 

LINTZ,  a  very  handfome  town  of  Germany,  and 
capital  of  Upper  Auftria,  with  two  fortified  caftles ; 
the  one  upon  a  hill,  the  other  below  it.  Here  is  a 
hall  in  which  the  ftates  affemble,  a  bridge  over  the 
Danube,  a  manufacture  of  gunpowder,  and  feveral 
other  articles.  It  was  taken  by  the  French  in  1741, 
but  the  Auftrians  retook  it  in  the  following  year.  E,» 
Long.  14.  33.  N.  Lat.  48.  16. 

Lintz,  a  town  of  Germany,  in  the  circle  of  the 
Lower  Rhine,  and  electorate  of  Cologne,  fubjeCt  to 
that  eleCtor.  It  i?  feated  on  the  river  Rhine,  in  E. 
Long.  7.  1.  N.  Lkt.  50.  31. 

LINUM,  flax  ;  a  genus  of  the  pentagynia  order, 
belonging  to  the  pentandria  clafs  of  plants ;  and  in 
the  natural  method  ranking  under  the  14th  order, 
Gruinales.  The  calyx  is  pentaphyllous  ;  the  petals  are 
five,  the  capfule  is  quin^uevalved  and  decemlocular } 
and  the  feeds  are  folitary. 

Species.  1.  The  ufitatiflimum,  or  common  annual 
flax,  hath  a  taper  fibrous  root ;  upright,  (lender,  un¬ 
branched  (talks,  two  feet  and  a  half  high ;  garnilhed 
with  narrow,  fpear-lhaped,  alternate  grey-coloured 
leaves ;  and  the  (talks  divided  into  footftalks  at  top, 
terminated  by  fmall  blue  crenated  flowers  in  June  and 
July ;  fucceeded  by  large  round  capfulcs  of  ten  cells, 
containing  each  one  feed.  2.  The  perenne,  or  peren  - 
nial  Siberian  flax,  hath  a  fibrous  perennial  root,  fend¬ 
ing  up  feveral  upright,  (trong,  annual  (talks,  branch¬ 
ing  four  or  five  feet  high  ;  garnilhed  with  fmall  nar¬ 
row,  fpear-(h3ped,  alternate  leaves  of  a  dark  green  co¬ 
lour  j  and  terminated  by  umbellate  clutters  of  large  blue 
flowers  in  June,  fucceeded  by  feeds  in  autumn.  3.  The 
eatharticum,  or  purging  flax,  with  leaves  oppofite  and 
lanceolate;  the  ftem  bifurcated,  and  the  corollae  acute. 
This  is  a  very  fmall  plant,  not  above  four  or  five  inches 
high  ;  found  wild  upon  chalky  hills  and  in  dry  plea- 
fere -grounds.  There  are  18  other  fpecies. 

Culture.  The  firfl  fpecies  is  cultivated  in  the  fields 
according  to  the  directions  given  under  the  article' 
Flax.  The  fecond  fort  is  raifed  from  feed  in  a  bed 
or  border  of  common  garden-earth,  in  (hallow  drills 
fix  inches  afunder ;  and  when  the  plants  are  two  or 
three  inches  high,  thin  them  to  the  fame  diftance  j- 
and  in  autumn  plant  them  out  where  they  are  wanted. 

Ufes.  The  firfl:  fpecies  may  juftly  be  looked  upon 
as  one  of  the  mod  valuable  of  the  whole  vegetable 
kingdom ;  as  frqm  the  bask  of  its  (talks  is  manufac¬ 


tured  the  lint  or  flax  for  making  all  forts  of  linen-  Linus 
cloth  ;  from  the  rags  of  the  linen  is-tnade  paper ;  and  _  II 
from  the  feeds  is  expreffed  the  lintfeed  oil  fo  ufeful  in  Liotard. 
painting  and  other  trades.  The  feeds  themfelves  are  y  - 
efteemed  an  excellent  emollient  and  anodyne  :  they  are 
ufed  externally  in  cataplafms,  to  affuage  the  pain  of  in¬ 
flamed  tumors :  internally,  a  (light  infufion  of  lin- 
feed,  by  way  of  tea,  is  recommended  in  coughs  as  an 
excellent  peCtoral,  and  of  great  fervice  in  pleurifies, 
nephritic  complaints,  and  fuppreflions  of  urine.  The 
virtue  of  the  third  fpecies  is  expreffed  in  its  title  :  an 
infufion  in  water  or  whey  of  a  handful  of  the.  freflv 
leaves,  or  a  dram  of  them  in  fubftance  when-  dried,  are 
faid  to  purge  without  inconvenience* 

LINUS,  in  Clalfical  hiftory,  a  native  of  Colchis, 
cotemporary  with  Orpheus,  and  one  of  the  mod  an¬ 
cient  poets  and  muficians  of  Greece.  It  is  impoflible, 
at  this  diftance  of  time,  to  difeover  whether  Linus 
was  the  difciple  of  Orpheus,  or  Orpheus  of  Linus. 

The  majority,  however,  feem  to  decide  this  queftion 
in  favour  of  Linus.  According  to  arbhbifhop  Ufher, 
he  flourilhed  about  1280  B.  C.  and  he  is  mentioned  by 
Eufebius  among  the  poets  who  wrote  before  the  time 
of  Mofes.  Diodorus  Siculus  tells  us,  from  Dionyfius  of 
Mitylene  the  hiftorian,  who  wag  cotemporary  with  Ci¬ 
cero,  that  Linus  was  the  firfl  among  the  Greeks  who  in¬ 
vented  verfes  and  mufic,  as  Cadmus  firfl  taught  them 
the  ufe  of  letters.  The  fame  writer  likewife  attributes 
to  him  an  account  of  the  exploits  of  the  firfl  Bac¬ 
chus,  and  a  treatife  upon  Greek  mythology,  written 
in  Pelafgian  charafters,  which  were  alfo  thofe  ufed  by 
Orpheus,  and  by  Pronapides  the  preceptor  of  Homer. 

Diodorus  fays  that  he  added  the  fixing  lichanos  to  the 
Mercurian  lyre  ;  and  aferibes  to  him  the  invention  of 
rhime  and  melody ;  which  Suidas,  who  regards  him 
as  the  moft  ancient  of  lyric  poets,  confirms.  Mr 
Marpurg  tell  us,  that  Linus  invented  cat-gut  firings 
for  the  ufe  -of  the  lyre,  which,  before  his  time,  was 
only  ilrung  with  thongs  of  leather,  or  with  different 
threads  of  flax  ftrung  together.  He  is  faid  by  many 
writers  to  have  had  feveral  difciples  of  great  renown  ; 
among  whom  were  Hercules,  Thamyris,  and,  accord¬ 
ing  to  feme,  Orpheus — Hercules,  fays  Diodorus,  in 
learning  from  Linus  to  play  upon  the  lyre,  being  ex¬ 
tremely  dull  and  obftinate,  provoked  his  matter  to 
ftrike  him ;  which  fo  enraged  the  young  hero,  that, 
inftantly  feizing  the  lyre  of  the  mufician,  he  beat  out 
his  brains  with  his  own  inftrument. 

LION,  in  zoology.  See  Felis. 

LIONCELLES,  in  heraldry,  a  term  ufed  for  fe¬ 
veral  lions  borne  in  the  fame  coat  of  arms. 

LIOTARD,  called  the  Turk,  an  eminent  painter, 
was  born  at  Geneva  in  1 702,  and  by  his  father  was 
defigned  for  a  merchant ;  but,  by  the  perfuafion  of  his 
friends,  who  obferved  the  genius  of  the  young  man,  he 
was  permitted  to  give  himfelf  up  to  the  art  of  painting. 

He  went  to  Paris  in  1725,  and  in  1738  accompanied 
the  marquis  de  Puifieux  to  Rome,  who  was  going  am- 
baffador  to  Naples.  At  Rome  he  was  taken  notice 
of  by  the  earls  of  Sandwich  and  Belborough,  then  lord 
Duncannon,  who  engaged  Liotard  to  go  with  them 
on  a  voyage  to  Conftantinople.  There  he  became  ac¬ 
quainted  with  the  late  Lord  Edgecumbe,  and  Sir  Eve- 
rard  Fawkener,  our  ambaffador,  who  perfuaded  him 
to  come  to  England,  where  he  (laid  two  years.  In 
his  journey  to  the  Levant  he  had  adopted  the  eaftern 
habit,. 


9i  1  LIP 

It  the  reft.  Vo'cano  is  a  defert  but  habitable  ifland,  ly¬ 
ing  fouth  from  the  large  Ifland  of  Llpari.  Salines, 
which  lies  weft-north-weft  from  the  fame  ifland  ;  Fe- 
licudi,  nearly  in  the  fame  direction,  but  twenty  mile* 
farther  diftant ;  and  ARcudi,  ten  miles  fouth-weft  of 
Felicudi ;  are  inhabited.  Pannari  is  eaft  of  Lipari,  the 
famous  Stromloli  north-eaft,  and  both  of  them  are  inha¬ 
bited.  The  reft  are  in  a  defart  ftate ;  fuch  as  Baziluzzc, 
which  was  formerly  inhabited;  Attain,  which  might 
be  inhabited  ;  and  L' Exambianca,  ori  which  fome  re¬ 
mains  of  ancient  dwellings  are  ftill  to  be  found. 
L’  Efcaner a  is  nothing  but  a  bare  rock. 

The  Fermicoli ,  a  word  fignifying  ants,  are  a  chain  of 
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habit,  and  wore  it  here  with  a  very  long  beard.  _ . 
contributed  much  to  the  portraits  of  himfclf,  and  fome 
j  thought  to  draw  cuftomers  ;  but  he  was  really  a  paint¬ 
er  of  uncommon  merit.  After  his  return  to  the  con¬ 
tinent,  he  married  a  young  wife,  and  facrificed  his  beard 
to  Hymen.  He  came  again  to  England  in  1772,  and 
brought  a  collection  of  pictures  of  different  mailers, 
which  he  fold  by  auction,  and  fome  pieces  of  glafs 
painted  by  himfelf,  with  furprifing  effeft  of  light  and 
(hade,  but  a  mere  curiofity,  as  it  was  neceffary  to 
darken  the  room  before  they  could  be  feen  to  advan¬ 
tage  ;  he  affixed,  too,  as  ufual,  extravagant  prices  to 

them.  He  ftaid  here  about  two  years,  as  in  his  former  .  aJO-  _ 

journey.  He  has  engraved  fome  Turkiffi  portraits,  fmall  black  cliffs  which  run  to  the  north-eaft  of  Lipa- 
one  of  the  emprefs  queen  and  the  eldeft  arch-duchefs  ri,  till  within  a  little  way  of  Exambianca  and  Efcanera, 
in  Turkiffi  habits,  and  the  heads  of  the  emperor  and  riflng  more  or  lefs  above  the  water,  according  as  the 
emprefs.  He  painted  admirably  well  in  miniature;  fea  is  more  or  lefs  agitated. 
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and  finely  in  enamel,  though  he  feldom  praftifed  it. 
But  he  is  heft  known  by  his  works  in  crayons.  His 
likeneffes  were  as  exaft  as  poffible,  and  too  like  to 
pleafe  thofe  who  fat  to  him  ;  thus  he  had  great  bufi- 
nefs  the  firft  year,  and  very  little  the  fecond.  Devoid 
of  imagination,  and  one  would  think  of  memory,  he 
could  render  nothing  but  what  he  faw  before  his  eyes. 
Freckles,  marks  of  the  fmall-pox,  every  thing  found  its 
place  ;  not  fo  much  from  fidelity,  as  becaufe  he  could 
not  conceive  the  abfence  of  any  thing  that  appeared 
to  him.  Truth  prevailed  in  all  his  works,  grace  in 
very  few  or  none.  Nor  was  there  any  eafe  in  his 
out-line  ;  but  the  ftiffnefs  of  a  bull 
traits.  Walpole 


Ancient  authors  are  not  agreed  with  refpeft  to  the 
number  of  the  Lipari  iflands.  Few  of  thofe  by  whom 
they  are  mentioned  appear  to  have  feen  them  :  and  in 
places  fuch  as  thefe,  where  fubterraneous  fires  burft 
open  the  earth  and  raife  the  ocean  from  its  bed,  ter¬ 
rible  changes  mull  fometimes  take  place.  Volcanella 
and  Volcano  were  once  feparated  by  a  ftraight  f®  as  to 
form  two  iflands.  The  lava  and  allies  have  filled  up 
the  intervening  ftrait;  and  they  are  now  united  into 
one  ifland,  and  have  by  this  change  become  much 
more  habitable. 

The  caftle  of  Lipari  (lands  on  a  rock  on  the  eaft 
all  his  por-  quarter  of  the  ifland.  The  way  to  it  from  the  city 
leads  up  a  gentle  declivity.  There  are  feveral  roads 


UP,  in  anatomy.  See  there,  n°  102.  to  it.  This  caftle  makes  a  part  of  the  city  ;  and  on 

Hare- Lip,  a  diforder  in  which  the  upper  lip  is  in  a  the  fummit  of  the  rock  is  the  citadel,  in  which  the 
manner  flit  or  divided,  fo  as  to  refemble  the  upper  governor  and  the  garrifon  refides.  The  cathedral 
lip  of  a  hare,  whence  the  name.  See  Surgery.  ftands  in  the  fame  fituation.  Here  the  ancients,  in 

LIPARA  (anc.  geog.),  the  principal  of  the  conformity  to  their  ufual  practice,  had  built  the  tem- 
iflands  called  JEolia,  fituated  between  Sicily  and  Italy,  pie  of  a  tutelary  god.  This  citadel  commands  the 
with  a  cognominal  town,  fo  powerful  as  to  have  a  whole  city  ;  and  it  is  acceffible  only  at  one  place. 


fleet,  and  the  other  iflands  in  fubjeftion  to  it.  Ac¬ 
cording  to  Diodorus  Siculus,  it  was  famous  for  excel¬ 
lent  harbours  and  medicinal  waters.  He  informs  us 
alfo,  that  it  fuddenly  emerged  from  the  fea  about  the 
time  of  Hannibal’s  death.  The  name  is  Punic,  ac¬ 
cording  to  Bochart ;  and  given  it,  becaufe,  being  a 


Were  an  hoftile  force  to  make  a  defeent  on  the  ifland, 
the  inhabitants  might  retreat  hither,  and  be  fecure  a- 
<y:'  ^  all  but  the  attacks  of  famine. 

T  no  ancient  inhabitants  had  alfo  fortified  this  place. 
Confiderable  portions  of  the  ancient  walls  are  ftill 
Handing  .in  different  places,  particularly  towards  the 


volcano,  it  (hone  in  the  night.  It  is  now  called  Li-  fouth  :  their  ftrufture  Is  Grecian  ;  and  the  ftones  are 
pari,  and  gives  name  to  nine  others  in  its  neighbour-  exceedingly  large,  and  very  well  cut.  The  layers  a;e 


hood  ;  viz.  Stromboli,  Pare,  Rotto,  Panaria,  Saline, 
Volcano,  Fenicufa,  Alicor,  and  Uftica.  Thefe  are 
called,  in  general,  the  Lipari  IJlands.  Some  of  thefe 
are  aftive  volcanoes  at  prefent,  though  Lipari  is  not. 
It  is  about  15  miles  in  circumference  ;  and  abounds  i 


three  feet  high,  which  (hows  thein  to  have  been  raifed 
in  fome  very  remote  period.  Thefe  remains  are  fur- 
rounded  with  modern  buildings.  The  remains  of  walls, 
which  are  ftill  to  be  feen  here,  have  belonged  not  only 
to  temples,  but  to  all  the  different  forts  of  buildings 


corn,  figs,  and  grapes ;  bitumen,  fulphur,  alum,  and  which  the  ancients  ufed  to  ere  ft.  The  vaults,  which 
mineral  waters.  are  in  a  better  ftate  of  prefervation  than  any  of  the 

LIPARI,  an  ancient  and  very  ftrong  town,  and  other  parts  of  thefe  monuments,  are  now  converted  to 
capital  of  an  ifland  of  the  fame  name  in  the  Medi-  the  purpofes  of  a  prifon. 

terranean,  with  a  bifliop’s  fee.  It  was  ruined  by  In  the  city  of  Lipari  there  are  convents  of  monks 
Barbaroffa  in  1544,  who  carried  away  nil  the  in-  of  two  different  orders  ;  but  there  are  no  convents  for 
habitants  into  flavery,  and  demoliffied  the  place  ;  but  women,  that  is  to  fay,  no  cloifters  in  which  women  arc 
it  was  rebuilt  by  Charles  V.  E.  Long.  15.  30.  N.  Lat.  confined;  thofe,  however,  whofe  heads  and  hearts 
38.  35.  move  them  to  embrace  a  ftate  of  pious  celibacy,  are  at 

Lipari,  properly,  is  the  general  name  of  a  duller  of  liberty  to  engage  in  a  monaftic  life,  with  the  concur, 
iflands.  Thefe,  according  to  Mr  Houel,  are  principally  rence  of  their  confeffors.  They  put  on  the  faced  ha* 
ten  in  number,  the  reft  being  only  uninhabitable  rocks  bit,  and  vow  perpetual  virginity,  but  continue  to  live 
of  narrow  extent.  The  largeft  and  the  moll  populous  of  with  their  father  and  mother,  and  mix  in  fociety  like 
them,  that  above-mentioned,  communicates  its  name  to  other  women.  The  vow  and  the  habit  even  enlarge 

M2  their 


JJpari.  their  liberty. 
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This  cuftom  will,  ilo  doubt,  M.  Houel  count  of  them,  have  not  1 


J  obferves,  appear  very  ftrange  to  a  Frenchwoman  ;  but 
this  was  the  way  in  which  the  virgins  of  the-  primitive 
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;aggerated  the  truth,  we  Lfpsn. 


muft  believe  that  the  fca  then  boiled  around  the  ' 
ifland;  the  earth  became  fo  hot  as  to  bum  the  cables 


church  lived.  The  idea  of  (hutting  them  up  together  by  which  veffels  were  fixed  to  the  fhore,  and  confumed 


did  not  occur  till  the  fifth  century.  The  life  of  thefe 
religious  ladies  islefs  gloomy  than  that  which  thofe  un- 


the-  planks,  the  oars,  and  even  the  fmall  boats. 

.^..6 — _ _ — & - j  — - -  Pliny,  the  naturaliil  *,  fpeaks  of  another  fimilar  *  "*■ 

der  the  fame  vows  lead  in  other  countries.  They  wear  event  which  happened  30  or  40  years  afterwards,  ia^‘  10 
cloaths  of  particular  colours,  according  as  they  belong  the  time  of  the  war  of  the  allied  Hates  of  Italy  againft 
to  this  or  that  order.  Their  drefs  gives  them  a  right  to  Rome.  One  of  the  Eolian  illands,  fays  he,  was  all 
frequent  the  churches  at  any  hours  ;  and  the  voice  of  on  fire  as  well  as  the  fea  ;  and  that  prodigy  continued 
renfure,  which  takes  particular  pleafure  in  directing  to  appear,  till  the  fenate  appealed,  by  a  deputation,  the 

"  wrath  of  the  gods.  From  the  time  of  that  war,  which 


her  attacks  againft  pious  ladies,  goes  fo  far  as  to  alTert, 
that  fome  young  women  affume  the  habit  with  no 
other  views  but  that  they  may  enjoy  greater  free¬ 
dom. 

In  this  ifiand  oxen  of  a  remarkably  beautiful  fpecies 
are  employed  in  ploughing  the  ground.  The  ancient 
plough  is  ftill  in  ufe  here.  The  mode  of  agriculture 
praftifed  here  is  very  expeditious.  One  man  traces 
a,  furrow,  and  another  follows  to  fow  in  it  grain  and 
pulfe.  The  ploughman,  in  cutting  the  next  furrow, 
covers  up  that  in  which  the  feed  has  been  fown  :  and 
thus  the  field  is  both  ploughed  and  fown  at  once.  Na¬ 
ture  feems  to  be  here  uncommonly  vigorous  and  fer¬ 
tile.  Vegetation  is  here  more  luxuriant,  and  animals 
gayer  and  more  healthful,  than  almoft  any  where  elfe. 

Near  the  city  of  Lipari,  the  traveller  enters  deep 
narrow  roads,  of  a  very  lingular  appearance.  The 
whole  ifland  is  nothing  but  an  aflemblage  of  moun¬ 
tains,  all  of  them  conlifting  of  alhes  or  lava  difeharged 
from  the  depths  of  the  volcano  by  which  it  was  at 


happened  86  years  before  the  birth  of  our  Saviour, - 
till  the  year  144  of  our  era,  we  have  no  account  of 
any  eruption  of  thefe  volcanoes :  and  from  that  period 
again,  till  the  year  7444,  we  hear  of  no  explofion 
from  them,  that  is,  for  thefpace  of  1300  years.  But, 
at  that  time,  both  Sicily  and  the  Eolian  ifles  were  agita¬ 
ted  by  dreadful  Ihocks  of  earthquake  :  the  volcano  of 
thefe  ifles  poured  forth  It  reams  of  lava  with  an  awful 
violence,  and  emitted  a  volume  of  flame  and  fmoke 
which  rofe  to  an  a  maxing  height.  After  that  it  dif¬ 
eharged  enormous  Hones  which  fell  at  the  diHance  of 
more  than  fix  miles. 

A  century  later,  in  the  year  1550,  the  fury  of. 
this  volcano  was  again  renewed.  The  alhes  and  Hones 
difeharged  from  the  crater  filled  up  the  Hrait  between 
Volcano  and  Volcanello. 

About  two  centuries  after  that,  in  the  year  1739', 
there  was  a  fixtli  eruption.  The  burfiings  of  the  vol¬ 
canic  fire  were  attended  with  a  noife  fo  dreadful,  that 


firfi  produced.  The  particles  of  this  puzzolana,  or  it  was  heard  as  far  as  Melazzo  in  Sicily, 
alhes,  are  not  very  hard  }  the  aftion  of  the  rain-water  Father  Leandro  Alberti  fays,  that  on  one  of  thofe 
has  accordingly  cut  out  trenches  among  the  moun-  dreadful  occafions;  the  women  of  Lipari,  after 


tains ;  and  thefe  trenches  being  perhaps  lefs  uneven 
than  the  reft  of  the  furface,  have  of  confequence  been 
ufed  as  roads,  by  the  inhabitants,  and  have  been*  ren¬ 
dered  much  deeper  by.  being  worn  for  fo  many  ages 
by  the  feet  of  men  and  other  animals.  Thefe  roads 
are  more  than  five  or  fix  fathoms  deep,  and  not  more 
than  feven  or  eight  feet  wide.  They  are  very  crooked, 
and  have  echoes  in  feveral  place*.  You  would  think 


ploying  in  vain  all  the  faints,  vowed  to  drink  no 
more  wine  if  the  volcano  Ihould  fpare  them.  Their 
giving  up  this  fmall  gratification  was  doubtlefs  of 
great  fervice ;  yet  the  eruptions  Hill  continue,  and 
have  even  become  more  frequent  fince  that  time.- 
Only  36  years  intervened  between  this  eruption  and 
that  which  happened  in  the  year  1775.  The  whole 
ifland  was  then  lhaken  ;  fubterraneous  thunder  was 


that  you  were  walking  through  narrow  Hreets  with-  heard  ;  and  confiderable  Hreams  of"  flame,  with  fmoke  j 

out  doors  or  windows.  Their  depth  and  windings  0"',  r - .t_ -  r  • 

Ihelter  the  traveller  from  the  fun  while  he  is  palling 
hrough  them  ;  and  he  finds  them  delicioufly  cool. 

The  firfi  volcanic  eruption  in  the  Lipari- illands, 
mentioned  in  hifiory,  is  that  of  which  Callias  takes  no¬ 
tice  of  in  his  hifiory  of  the  wars  in  Sicily.  Callias  was 
contemporary  with  Agathocles.  That  eruption  con¬ 
tinued  without  interval  for  feveral  days  and  nights  j 
and  threw  out  great  Hones,  which  fell  at  more  than 

all  arming  tKp  Iflam 


Hones,  and  vitreous  lava,  ilfued  from  the  crater.  Li¬ 
pari  was  covered  over  with  alhes.;  and  part  of  theft 
was  conveyed  hy  the  winds  all  the  way  into  Sicily. 
Five  years  after,  however,  in- the  month  of  April  1 780* 
there  ilfued  a  new  explofion  from  Volcano  ;  the  fmoke 
was  thick,  the  Ihocks  confiant,  and  the  fubterraneous 
noife  very  frequent.  So  great  was  the  confiernation 
among  the  inhabitants  of  Lipari  on  this  occafion,  that 
the  commander  Deodati  Dolomieu,  who  vifited  thefe 


mile’s  diflance.  The  fea  boiled  all  around  the  ifland.  illands  not  long  after  that  event,  informs  us,  that  the 

The  works  of  Callias  are  loft,  and  we  know  not  whe-  : - 1  *  ~r — 

ther  he  defeended  to  a  detail  of  particulars  concerning 
the  ravages  produced  by  this  eruption.  Under  the 
confullhip  of  iEmilius  Lepidus  and  L.  Aurelius  O- 
reftes,  1 26  years  before  the  Chriftian  era,  thefe  illands 
were  affefted  with  a  dreadful  earthquake.  The  burn¬ 
ing  of  iEtna  was  the  firft  caufe  of  that.  Around  Lipari 
and  the  adjacent  illands,  the  air  was  all  on  fire.  Ve¬ 
getation  was  withered ;  animals  died ;  and  fufible  bo¬ 
dies,  fuch  as  wax  and  refin,  became  liquid.  If  the  inhabi 
tants  of  Lipari,  from  whom  our  author  received  thefe 
fads,  and  the  writers  who  have  handed  down  an  ac- 


inhabitants  in.  general,  but  efpecially  the  women,  de¬ 
voted  themfelves  as  Haves  to  the  fervice  of  the  blefled 
virgin  ;  and  wore  on  theij  arms,  as  tokens  of  their  fer- 
vitude,  fmall  iron,  chains,  which  they  Hill  continue  to 
wear. 

This  aft  of  piety,  however,  was  not  fo  efficacious 
as  the  deputation  of  the  fenate  had  been.  For  after 
that  deputation,  more  than  200  years  palfcd  before  the 
Eolian  ifles  were  afflifted  by  any  other  eruption,  at 
leaft  by  any  confiderable  one  :  Whereas,  in  three  years 
after  the  ladies  devoted  themfelves  in  fo  fubmilfive  3 
manner  to  the  fervice  of  the  virgin,  the  ifles  of  Li¬ 
pari 
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pari  were  agitated  anew  by  that  fatal  earthquake 
which  ravaged  Calabria,  and  part  of  Sicily,  on  the 
5th  of  February  1783. 
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in  its  origin  to  the  adjacent  rocks ;  which  confift  like- 
wife  of  afhes,  but  afhes  that  have  been  depofited  at  ' 
a  much  later  periods  From  this  rock  there  proceeds 


Liparr. 


The  dry  baths  of  St  Calogero,  in  the  ifland  of  Li-  likewife  a  ftream  of  hot  water,  by  which  fome  mills 
pari,  are  ftoves,  where  fulphureous  exhalations,  known  in  the  neighbourhood  are  moved. 


to  be  of  a  falutary  nature,  afcend  out  of  the  earth 
by  holes  or  fpiracles.  A  range  of  apartments  are 
built  around  the  place  where  the  exhalations  arife. 


It  cannot  but  appear  furprifing,  that  nature  has 
placed  nearly  on  the  fummit  of  a  volcanic  mountain 
fprings  which  fupply  fo  conliderable  a  quantity  of  wa- 


The  heat  is  communicated  through  thofe  apartments  ter.  To  account  for  fueh  a  phenomenon  would  be 


1  fuch  a  way,  that  when  entering  at  one  end,  you  ad¬ 
vance  towards  the  other,  the  heat  ftill  increafes  upon 
you  till  you  gain  the  middle  apartment,  and  again  di- 
minilhes  in  the  fame  manner  a&  you  proceed  from  the 
middle  to  the  other  end  of  the  range  of  chambers.  In 
eonfequence  of  this  difpofition  of  thefe  apartments, 
the  Tick  perfon-  can  make  choice  of  that  temperature 
which  belt  fuits  the  nature  of  his  difeafe.  There  are 
a  few  miferable  huts  and  a  fmall  chapel  for  the  acom- 
modation  of  the  people  who  repair  to  thefe  baths. 
The  people  of  the  place  are  ready  to  attend  them-. 
Phyiicians  likewife  follow  their  patients  thither,  when 
the  difeafe  is  of  fuch  a  nature  as  to  render  their  at¬ 
tendance  requilite,  and  the  patient  rich  enough  to  af¬ 
ford  them  handfome  fees:  but  there  is  no  phyfician 
fettled  in  the  place.  Befides  thefe  dry  baths,  there  are 
baths  of  hot  water  diftinguifhed  by  the  name  of  St  Ca- 
logero’s  baths.  There  are  around  them  buildings  fuf- 
ficient  to  lodge  a  conliderable  number  of  lick  people 
with  their  neceffary  attendants.  At  prefent,  however, 
thofe  buildings  are  but  in  a  bad' condition. 

The  baths  confift  of  two  halls ;  one  -fquare,  the  other 
round.  The  former  is  antique  ;  it  has  been  built  by 
the  Romans ;  it  is  arched  with  a  cupola,  and  1 2  feet 
in  diameter ;  it  has  been  repaired  :  The  other  is  like* 
wife  arched  with  a  cupola  both -within  and  without; 
The  water  comes  very  hot  into  the  firft.  it  gulhes 
up  from  among  pieces  of  lava,  which  compofe  a  part 
ef  the  mountain  at  the  foot  of  which  thefe  baths  are 
built.  Thofe  Hones  remain,  in  their  naturaMlate.  All 
that  has  been -done  is  the  railing  of  a  fquare  building 
incloling  them.  Within  that  building  the  lick  per- 
fons  either  lit  down  on  the  Hones,  or  immeife  them* 
felves  in  the  intervening  cavities  which  are  filled  with 
water.  They  continue  there  for  a  certain  time,  and 
approach  nearer  to,  or  remain  at  a  farther  diftance 
from,  the  fpring,  according  as  their  phyfician  direfls. 
The  place  ferves  alfo  as  a  Hove.  The  hot  vapours  a- 
riling  from  the  water  communicate  to  the  furround¬ 
ing  atmofphere  a  confiderable  degree  of  heat.  It  is 
indeed  not  inferior  to  that  of  the  hot  baths  of  Ter¬ 
mini,  which- owe  their  heat  to  a  fimilar  caufe.  In 
thefe  baths,  therefore,  a  perfon  can  have  the  benefit 
either  of  bathing  in  the  hot  water,  or  of  expofing  him* 
felf  to  the  vapour,  the  heat  of  of  which  is  more  mode¬ 
rate.  The  bath  before  mentioned,  under  the  appella¬ 
tion  of  dry  bath,  is  alio  a  Hove ;  but  the  hot  vapour 
with  which  it  is  filled  ifiues  dire  illy  from  the  vol¬ 
cano.  The  place  of  the  bath  is,  however,  at  fuck  a 
difiance  from  the  volcanic  focus,  that  the  heat  is  not 
at  all  intolerable. 

The  mountain  at  the  foot  of  which  thefe  baths  are 
fituated  is  round,  and  terminates  the  fummit  in  a 
rock  of  petrified  afhes,  which  a^e  very  hard  and  of  a 
very  fine  grain.  This  permeation  confifis  of  pretty 
regular  ftrata,  and  appears  to  have  been  greatly  prior 


well  worthy  of  fome  ingenious  naturalift.  Nor  are 
thefe  hot  fprings  all ;  proceeding  around  the  fame  hill, 
at  about  a  mile’s  diftance,  we  find  a  fpring  of  cold 
water,  which  originates  from  the  fummit  of  the  fame 
rock;  that  on  the  north-weft  produces  three  hot 
fprings.  The  cold  water  is  very  pleafant  to  drink, 
and  much  ufed  both  by  men  and  cattle. 

Among  thefe  mountains  there  are  many  enormous 
loofe  mafles  of  lava,  the  appearance  of  which,  M. 
Houel  informs  us,  naturally  leads  the  obferver  to  take 
notice,  that  the  lava  of  the  volcano  of  Lipari  is  of  a 
much  greater  diverfity  of  colours,  and  thofe  richer 
and  more  lively,  than  the  lava  of  Vefuvius  and  Etna." 
The  lava  of  Lipari  is  in  fome  places,  for  feveral  miles, 
of  a  beautiful  red  colour.  It  contains  likewife  in  great 
abundance  fmall  black  cryftallifed  feorise,  as  well  as 
the  fmall  white  grains  which  are  commonly  found  in 
lava. 

Among  the  eminences  which  overlook  the  city  of 
Lipari,  there  are  fome  rocks  ofia  fpecies  which  is  very 
rare  in  Europe.  Thofe  are  large  mafles  of  vitrified 
matter,  which  rife  fix  or  eight  feet  above  the  furface 
of  the  ground,  and  appear  to  extend  to  a  great  depth 
under  it.  They  exilt,  through  that  range  of  moun¬ 
tains,  in  enormous  -mafles,  mixed  with  lavas  of  every 
different  colour,  and  always  ftanding  detached  and  in* 
fulated.  Were  they  cut  and  followed  under  ground, 
they  would  probably  be  found  to  exift  in  immenfe 
quarries  in  the  bowels  of  the  earth.  The  glafs  of 
which  they  confift  might  be  employed  with  great  ad* 
vantage  in  manufactures.  It  is  ready  made,  and  might 
be  eafily  purified.  It  is  -  green,  compaft,  and  tranf- 
parent. 

The  cultivation  of  the  ground  is  the  chief  employ¬ 
ment  of  the  inhabitants  of  Lipari.  The  poffeffion  of 
a  few  acres  of  laud  here  gives  a  man  great  importance. 
Parents,  when  they  fettle  their  children, rather  give  them 
money  than  any  part  of  their  lands. 

_  More  than  two-thirds  of  the  ifland  is  planted  with 
vines  :  three-fourths  of  the  grapes  which  thefe  produce 
are  dried,  and  fent  moftly  to  London  under  the  name  of 
PaJJbla.  There  are  different  forts  of  paffola  :  one  of 
thefe,  called  the  black  pajfol'ma,  is  prepared  from  a  par¬ 
ticular  kind  of  grape,  of  which  the  berries  are  uncom¬ 
monly  fmall ;  and  fold  to  Marfeilles,  Holland,  and 
Triefte.  The  vines  are  in  fmall  arbours,  which  rife 
only  to  the  height  of  two  feet  and  aH  half  above  the 
ground.  thofe  arbours  there  grow  beans,  gourds, 

and  other  leguminous  vegetables.  In  lo  hot  a  climate, 
the  lhade  of  the  vines  does  not  injure  but  prote&  the 
vegetables  growing  tinder  it :  they  would  otherwife  be 
withered  by  the  heat  of  the  fun. 

The  method  of-  preparing  paffola  and  paffolina  is 
curious  enoughi  They  firlt  make  a  lixivium  of  common 
afhes ;  after  boiling  this,  they  pafs  it  through  a  cloth 
or  a  fieve  j  they  then  put  it  again  on  the  fire  ;  and 

when- 
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3L!pafI  when  It  is  obferved  to  boil  hard,  fuddenly  iramerfe  the  invention,  and  appeared  to  have  more  of  iimple  nature  Lljfitij 
_  A  Erranes,  but  inftantlv  brine:  them  out  a  train,  and  ex-  and  truth  in  his  compofitions  than  anv  other  artift  of'  II  f 


- .  grapes,  but  inftantly  bring  them  out  again,  and  ex- 
^  pofe  them  to  the  fun  to  diy  on  broad  frames  of  cane. 

When  fufficiently  dry,  the  raifins  are  put  into  calks 
and  barrels  to  be  fold  and  exported.  The  number  of 
calks  of  different  forts  of  raifins  annually  exported  from 
Lipari  are  eftimated  at  10,000. 

This  illand  likewlfe'  produces  figs.  There  is  fome 
w  hite  malmfey  and  a  little  red  wine  exported  from  it. 
About  60  or  80  years  fince,  fulphur  was  one  of  the 


and  truth  in  his  compofitions  than  any  other  artift  of  }| 
that  time.  At  Florence  Lippi  painted  many  grand  Litfuidaiu- 
defigns  for  the  chapels  and  convents,  by  which  he  en-  bar'  . 

The  number  of  larged  his  reputation  ;  and  at  the  court  of  Infpruck,  ’ 
- j  r -  he  painted  a  great  number  of  portraits  of  the  firft  no¬ 
bility,  which  were  defervedly  admired.  Yet,  altho’ 
he  was  fond  of  imitating  fimple  nature  without  any 
embellilhments  from  invention,  his  works  are  held  in 
the  higheft  efteem  for  the  graceful  airs  of  the  heads. 


articles  with  which  the  inhabitants  of  this  illand  fup-  for  the  corre&nefs  of  his  ou  tline,  and  for  the  elegant 

— i:~j  r — : - — *■-  ‘n-*-  k- ~  — - difpofition  of  the  figures.  He  died  in  1664. 

LIPSIUS  (Julius),  a  learned  critic,  was  born  at 
Ifch,  a  fmall  village  near  Brufiels,  in  1547.  After 
having  diftinguilhed  himfelf  in  polite  literature,  he 
became  fecretary  to  cardinal  de  Granvellan  at  Rome, 
where  the  bell  libraries  were  open  to  him  ;  and  he 
fpent  much  labour  in  collating  the  MSS.  of  ancient 
authors.  He  lived  1 3  years  at  Leyden  ;  during  which 
he  .compofed  and  publilhed  what  he  efteems  his  belt 
works  ;  but  fettled  at  Louvain,  where  he  taught  po¬ 
lite  literature  with  great  reputation.  He  was  re¬ 
markable  for  unfteadinefs  in  religion,  fluctuating  often 
between  the  Proteftants  and  Papifts  ;  but  he  became 
finally  a  bigotted  catholic.  He  died  at  Louvain  in 
1 606  ;  and  his  works  are  collected  in  fix  volumes  folio. 

LIQUEFACTION,  an  operation  by  which  a  fo- 
lid  body  is  reduced  into  a  liquid  ;  or  the  aCtion  of  fire 
or  heat  on  fat  and  other  fufible  bodies,  which  puts 
their  parts  into  a  mutual  inteftine  motion. — The  lique¬ 
faction  of  wax,  &c.  is  performed  by  a  moderate  heat; 
that  of  fal  tartari,  by  the  mere  moillure  of  the  air. 


plied  foreign  merchants.  But  that  trade  has  been  gi¬ 
ven  up  ;  from  an  idea  which  the  Liparefe  entertain, 
that  fulphur  infeCts  the  air  fo  as  to  injure  the  ferti¬ 
lity  of  the  vines.  The  fame  prejudice  prevails  in  Si¬ 
cily  ;  but  it  feems  to  be  ill-founded. 

There  are  courts  of  juftice  in  Lipari,  of  the  fame 
powers  and  character  with  thofe  in  the  cities  of  Sicily. 
Caufes  of  more  than  ordinary  importance  are  carried 
to  Palermo. 

The  ifland  is  entirely  free  from  every  kind  of  im- 
pofition.  The  king  receives  nothing  from  it  ;  becaufe 
Count  Roger  anciently  beftowed  on  its  bifliop  all  his 
rights  of  royalty  over  Lipari.  The  bifhop  there  re¬ 
ceived  annually  from  the  inhabitants  a  tenth  part  of 
the  produCls  of  their  lands.  They  afterwards,  to  pre¬ 
vent  fraud,  eftimated  the  value  of  that  tithe  for  one 
year;  and  on  the  condition  of  their  paying  in  future  a 
fum  of  money  equal  to  what  that  year’s  tithe  was  va¬ 
lued  at,  he  not  only  gave  up  his  right  to  the  tithe,  but 
alfo  ceded  to  them  a  confiderable  extent  of  land  which 
belonged  to  him, 


In  the  archiepifcopal  palace,  and  in  the  palace  of  All  falts  liquefy ;.  fand,  mixed  with  alkalies,  becomes 


the  Baron  de  Monizzio,  there  are  fome  noble  pieces 
of  painting  by  Sicilian  painters : — A  St  Peter,  a  St 
Rofalia,  Jcfus  difputing  with  the  Jewilh  doClors,  the 
adulterous  woman,  the  incredulity  of.  St  Thomas. 

LIPOTHYMIA,  fainting,  may  arife  from  feve- 
ral  caufes  ;  as  too  violent  exercife,  fuppreffion  of  the 
menfes  or  other  accuftomed  evacuations,  See.  See  (the 
Index  fubjoined  to)  Medicine. 

LIPPA,  a  town  of  Hungary,  with  a  caftle.  It 
was  taken  by  the  Turks  in  1552  ;  by  the  Imperialifts 
in  1688  ;  and  by  the  Turks  again  in  1691  ;  who  aban¬ 
doned  it  in  1695,  after  having  demolifhed  the  fortifi¬ 
cations.  It  is  feated  on  a  mountain,  in  E.  Long.  21. 
55.  N.  Lat.  36.  5. 

LIPPE,  the  capital  of  a  country  of  the  fame  name 
in  Germany,  and  the  circle  of  Weflphalia.  It  is  feat¬ 
ed  on  a  river  of  the  fame  name,  and  was  formerly  the 
refidence  of  the  principal  branch. of  the  houfe  of  Lippe. 
It  is  now  in  the  poffefiion  of  the  king  of  Pmffia,  and 
carries  on  a  good  trade  in  preparing  timber  for  build¬ 
ing  veffels  on  the  Rhine,  with  which  it  has  a  commu¬ 
nication  by  the  river  Lippe.  The  country  round  it  is  un- 
vvholefome  and  marlhy.  E.  Long.  8..1  i.  N.  Lat.  51.43. 

LIPPI  (Lorenzo), a  painter  of  hiftory  and  portraits, 
■was  born  in  1606,  and  learned  the  principles  of  paint¬ 
ing  from  Matteo  Rofelli.  He  had  an  exquifite  genius 
for  mufic  and  poetry,  as  well  as  for  painting  ;  and  in 
the  latter,  his  proficiency  was  fo  great,  that  fome  of 
his  compofitions  in  the  hiftorical  ftyle  were  taken  for 
thofe  of  Rofelli.  However,  growing  at  laft  diffatisfied 
with  the  manner  of  that  mailer,  he  chofe  the  manner 
«f  Santi  di  Titi,  who  was  excellent  both  in'defign  and 


liquefied  by  a  reverberatory  fire,  in  the  making  of 
glafs.  In  fpeaking  of  metals,  inftead  of  liquefaftioit, 
we  ordinarily  ufe  the  word  ftt/ion. 

LIQUID,  a  body  which  has  the  property  of  fluidi¬ 
ty  ;  anch  befides  that,  a  peculiar  quality  of  wetting 
other  bodies  immerged  in  it,  arifing  from  fome  con¬ 
figuration  of  its  particles,  which  difpofes  them  to  ad¬ 
here  to  the  furfaces  of  bodies  contiguous  to  them. 
See  Fluid. 

Liquid,  among  grammarians,  is  a  name  applied  to 
certain  confouants  oppofed  to  mutes.  Thus  1,  m,  n, 
and  r,  are  liquids. 

LIQUIDAMBAR, sweet-gum-tree,  inbotany : 
A  genus  of  the  polyandria  order,  belonging  fo  the 
moncecia  clafs  of  plants  5  and  in  the  natural  method 
ranking  with  thofe  of  which  the  order  is  doubtful. 
The  male  calyx  is  common,  and  triphylLous  ;  there  is  no 
corolla,  but  numerous  filaments ;  the  female  calyces 
are  colle&ed  into  a  fpherical  form,  and  tetraphyllous ; 
there  is  no  corolla,  but  feven  ftyles ;  and  many  bi- 
valved  'and  monofpermous  capfules  collefted  into  a 
fphere.  There  are  only  two  fpecies,  both  decidu¬ 
ous,  viz.  1.  The  ftyraciflua,  or  the  Virginia  or 
maple-leaved  liquidambar ;  a  native  of  the  rich  moill 
parts  of  Virginia  and  Mexico.  It  will  fhoot  in  a  regu¬ 
lar  manner  to  thirty  or  forty  feet  high,  having  its 
young  twigs  covered  with  a  fmooth,  light-brown  bark, 
while  thofe  of  the  older  are  of  a  darker  colour.  The 
leaves  are  of  a  luc'4  green,  and  grow  irregularly  on  the 
young  branches,  on  Vang  footftalks  :  They  refemble 
thofe  of  the  common  maple  in  figure  ;  the  lobes  are  all 
ferrated  ;  and  from  the  bafe  of  the  leaf  a  ftrong  mid- 
3  rib 
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Liquidam-  rib  runs  to  the  extremity  of  each  lobe  that  belongs  to 
bar.  The  flowers  are  of  a  kind  of  faffron  colour  :  They 

'  are  produced  at  the  ends  of  the  branches  the  beginning 
of  April,  and  fometimes  fooner  ;  and  are  fucceeded  by 
large  round  brown  fruit,  which  looks  Angular,  but  is 
thought  by  many  to  be  no  ornament  to  the  tree. 
2. The  peregrinum,  Canada  liquidambar,  or  fpleenwort- 
leaved  gale-,  is  a  native  of  Canada  and  Penfylvania.  The 
young  branches  of  this  fpecies  are  (lender,  tough,  and 
hardy.  The  leaves  are  oblosg,  of  a  deep  green  colour, 
hairy  underneath,  and  have  indentures  on  their  edges  al¬ 
ternately  very  deep.  The  flowers  come  out  from  the 
fides  of  the  branches,  like  the  former  ;  and  they  are 
fucceeded  by  fmall  roundifh  fruit,  which  feldom  ripens 
-  in  England. 

Propagation.  This  may  be  performed  either  by  feeds 
or  layers  ;  but  the  firft  method  is  the  bed.  I.  We  re¬ 
ceive  the  feeds  from  America  in  the  fpring.  Againd 
their  arrival,  a  fine  bed,  in  a  warm  well  (heltered 
place,  (hould  be  prepared.  If  the  foil  is  not  naturally 
good,  and  inclined  to  be  fandy,  it  (hould  be  wholly 
taken  out  near  a  foot  deep,  and  the  vacancy  filled  up 
with  earth  taken  up  a  year  before  from  a  frelh  padure 
with  the  fward,  and  all  well  rotted  and  mixed  by  being 
often  turned,  and  afterwards  mixed  with  a  fixth  part 
of  drift  or  fea-fand.  A  dry  day  being  made  choice  of, 
early  in  March,  let  the  feeds  be  fown,  and  the  fined 
of  this  compod  riddled  over  them  a  quarter  of  an  inch 
deep.  When  the  hot  weather  in  the  fpring  comes  on, 
the  beds  (hould  be  (haded,  and  waterings  given  often, 
but  in  very  fmall  quantities,  only  affording  themagentle, 
nay,  a  very  fmall  fprinkling,  at  a  time.  Millar  fays,  the 
feeds  of  thefe  plants  never  come  up  under  two  years. 
But,  continues  Hanbury,  with  this  eafy  management, 
I  hardly  ever  knew  it  longer  than  the  end  of  May  be¬ 
fore  the  young  plants  made  their  appearance.  The 
plants  being  come  up,  (hading  (hould  dill  be  afforded 
them  in  the  parching  fummer,  and  a  watering  every 
other  night ;  and  this  will  promote  their  growth,  and 
caufe  them  to  become  dronger  plants  by  the  autumn. 
In  the  autumn,  the  beds  (hould.  be  hooped  to  be  co¬ 
vered  with  mats  in  the  fevere  frods.  Thefe  mats,  how¬ 
ever,  (hould  always  be  taken  off  in  open  weather ;  and 
this  is  all  the  management  they  will  require  during 
the  firfl  winter.  The  fucceeding  dimmer  they  will  re¬ 
quire  no  other  trouble  than  weeiding ;  though,  if  it 
{hould  prove  a  dry  one,  they  will  find  benefit  from  a 
little  water  now-and  then.  By  the  autumn  they  will 
be  grown  drong  enough  to  refift  the  cold  of  the  fol¬ 
lowing  winter,  without  demanding  the  trouble  of  mat¬ 
ting,  if  the  fituation  is  well  (heltered  ;  if  not,  it  will 
be  proper  to  have  the  hoops  prepared,  and  the  mats 
ready,  againd  the 'bla  ck  northern  frods,  which  would 
endanger  at  lead  their  lofing  their  tops.  After  this, 
nothing  except  weeding  will  be  wanted ;  and  in  the 
fpring  following,  that  is,  three  years  from  their  firfl 
appearance,  they  (hould  be  taken  up  ( for  they  (hould 
not  be  removed  before,  uulefs  fome  of  the  drongefl 
plants  be  drawn  out  of  the  bed),  and  planted  in  the 
nurfery  a  foot  a  funder,  and  two  feet  diflant  in  the 
rows.  Hoeing  the  weeds  in  the  rows  in  the  fummer, 
and  digging  them  in  the  winter,  is  all  the  trouble  they 
will  afterwards  occafion  until  they  are  finally  planted 
out.  2.  Thefe  plants  are  eafily  increafed  by  layers. 
The  operation  mud  be  performed  in  the  autumn,  on 
the  young  fummer’s  (hoots }  and  the  bed  way  is  by  flit¬ 


ting  them  at  a  joint,  as  is  pra&ifed  for  carnations.  In  Liquor 
a  drong  dry  foil,  they  will  be  often  two  years  or  more  . .  JL 
before  they  ftrike  root ;  though,  in  k  fine  light  foil,  ^r^nCn 
they  will  be  found  to  take  freely  enough.  By  this  me-  - 
thod  good  plants  may  be  obtained  ;  though  it  is  not 
fo  eligible  as  the  other,  if  we  have  the  conveniency  of 
procuring  the  feeds. 

Properties.  The  leaves  emit  their  odoriferous  par¬ 
ticles  in  fuch  plenty  as  to  perfume  the  circumabient 
air ;  nay,  the  whole  tree  exfudes  fuch  a  fragrant  tranf- 
parent  refin,  as  to  have  given  occafion  to  its  being 
taken  for  the  fweet  florax  f.  Thefe  trees,  therefore,  ^  See 
are  very  proper  to  be  planted  fingly  in  large  opens,  t^rax’ 
that  they  may  amply  difplay  their  fine  pyramidal 
growth,  or  to  be  fet  in  places  near  feats,  pavilions, 

&c.  .  The  rofin  was  formerly  of  great  ufe  as  a  perfume, 
but  is  at  prefent  a  dranger  in  the  (hops. 

LIQUOR,  a  name  for  any  fluid  fubflance  of  the 
aqueous  or  fpirituous  kind. 

The  principal  beverage  amongfl  the  Jews,  as  well  as 
the  Greeks  and  Romans,  in  their  early  date,  was  wa¬ 
ter,  milk,  and  the  juices  of  various  plants  infufed 
therein.  For  a  long  time,  under  the  commonwealth 
of  Rome,  wine  was  fo  fcarce,  that  in  their  facrifices 
to  the  gods  the  libations  were  made  with  milk  only. 

Wine  did  not  become  common  there  till  A.  U.  C.  6oo,. 
when  vines  began  to  be  planted. 

Liquor  of  Flints.  See  Chemistry,  n°  1069. 

Smoking  Liquor  of Libavius.  See  Chemistry,  n"8io» 

Mineral  Anodyne  Liquor  of  Hoffman.  This  is  a 
competition  of  highly  reftified  fpirit  of  wine,  vitriolic 
ether,  and  a  little  of  the  dulcified  oil  of  vitriol.  It  is 
made  by  mixing  an  ounce  of  the  fpirit  of  wine,  which 
rifes  fird  in  the  didillation  of  ether,  with  as  much  of 
the  liquor  which  is  to  be  didilled,  and  afterwards  by 
diffolving  in  the  mixture  which  rifes  next,  and  which 
contains  the  ether,  1 2  drops  of  the  oil  which  rifes  after 
the  ether  is  palled.  This  has  the  fame  virtues  with 
the  ether,  and  is  now  generally  difufed,  the  pure  ether 
being  fubdituted  in  its  place. 

LIQUORICE.  See  Glycyrrhiza. 

LIRIODENDRON,  the  tulip-tree,  in  bo¬ 
tany  :  A  genus  of  the  polyginia  order,  belonging 
to  the  polyandria  clafs  of  plants ;  and  in  the  natu¬ 
ral  method  ranking  under  the  J2d  order,  CoadunaU. 

The  calyx  is  triphyllous  5  there  are  nine  petals  j  and 
the  feeds  imbricated  in  fuch  a  manner  as  to  form 

a  cone. - There  is  but  one  fpecies,  viz.  the  tulipi- 

fera ,  a  deciduous  tree,  native  of  mod  part  of  America. 

It  rifes  with  a  large  upright  trunk,  branching  40  01  50 
feet  high.  The  trunk,  which  often  attains  to  a  cir¬ 
cumference  of  30  feet,  is  covered  with  a  grey  bark. 

The  branches,  which  are  not  very  numerous,  of  the 
two-years-cld  wood,  are  fmooth  and  brown  ;  while  the 
bark  of  the  fummer’s  (hoots  is  fmoother  and  (hining, 
and  of  a  bluilh  colour.  They  are  very,  pithy.  Their 
young  wood  is  green,  and  when  broken  emits  a  drong 
(cent.  The  leaves  grow  irregularly  on  the  branches, 
on  long  footdalks.  They  are  of  a  particular  drufture, 
being  compofed  of  three  lobes,  the  middlemod  of  which, 
is  (hortened  in  fuch  a  manner  that  it  appears  as  if  it 
had  been  cut  off  and  hollowed  at  the  middle  :  The  two 
others  are  rounded  off.  They  are  about  four  or  five 
inches  long,  and  as  many  broad.  They  are  of  two  cq- 
lours ;  their  upper  furface  is  fmooth,  and  of  a  dronger 
green  than  the  lower,  They  fall  off  pretty  early  in  an-- 
tuaaa-i 
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Lit' oden-  tumn ;  and  the  buds  for  the  next  year’s  dHoots  foon 
after  begin  to  fwell  and  become  dilated,  infomuch  that, 
'  by  the  end  of  December,  thofe  at  the  ends  of  the 
branches  will  become  near  an  inch  long  and  half  an 
inch  broad.  The  outward  laminae^of  thefe  leaf-buds  are 
pf  an  oval  figure,  have  feveral  longitudinal  veins,  and 
are  of  a  bluifh  colour.  The  flowers  are  produced  with 
jus  in  July,  at  the  ends  of  the  branches :  They  fome- 
v.  hat  referable  the  tulip,  which  occafions  its  being  cal¬ 
led  the  Tulip-tree.  The  number  of  petals  of  which 
each  is  compofed,  like  thofe  of  the  tulip,  is  fix  ;  and 
I  thefe  are  fpotted  with  green,  usd,  white,  and  yellow, 
thereby  making  a  beautiful  mixture.  The  flowers  are 
fucceeded  by  large  cones,  which  never  ripen  in  Eng¬ 
land. 

Propagation.  This  is  very  eafy,  -if  the  feeds  are 
good  ;  for  by  thefe,  which  we  receive  from  abroad, 
they  are  to  be  propagated.  No  particular  compoft  need 
be  fought  for ;  neither  is  the  trouble  of  pots,  boxes,  hot¬ 
beds,  &c.  required,:  They  will  grow  exceedingly  well  in 
beds  of  common  gardenrmould,  and  the  plants  will  be 
hardier  and  better  than  thofe  raifed  with  more  tender- 
nefs  and  oare.  Therefore,  as  foon  as  you  receive  the 
feeds,  which  is  generally  in  February,  and  a  few  dry 
days  have  happened,  fo  that  the.mould  will  work  freely, 
Cow  the  feeds,  covering  them  three  quarters  of  an  inqh 
deep ;  and  in  doing  of  this,  obferve  to  lay  them  length- 
wife,  otherwife,  by  being  very  long,  one  part,  perhaps 
that  of  the  embryo  plant,  may  be  out  of  the  ground 
foon,  and  the  feed  -be  loft.  This  being  alone,  let- the 
beds  be  hooped q  and  as  foon  as  the  hot  weather  and 
drying  winds  come  on  in  the  fpring,  let  them  be  co¬ 
vered  from  ten  o’clock  in  the  morning  till  fun-fet.  If 
little  rain  happens,  they  muft  be  duly  watered  every 
other  day  ;  and  by  the  end  of  May  the  plants  will 
come  up.  Shade  and  watering  in  the  hotteft  fummer 
muft  be  afforded  them,  and  they  will  afterwards  give 
very  little  trouble.  The  next  winter  they  will  want 
no  other  care  than,  at  the  approach  of  it,  flicking 
dome  furze-bufhes  round  the  bed,  to  break  the  keen 
edge  of  the  black  frofts ;  for  it  is  found  that  the  feed- 
lings  of  this  fort  are  very  hardy,  and  feldom  fuffer  by 
'  any  weather.  After  they  have  been  two  years  in  the 
feed-bed,  they  fhould  be  taken  up  and  planted  in  the 
nurfery,  a  foot  afunder,  and  two  feet  diftant  in  the 
rows.  After  this,  the  ufual  nurfery  care  of  hoeing  the 
weeds,  and  digging  between  the  rows  in  the  winter, 
willfuffice  till  they  are  taken  up  for  planting  out. 

UJes.  The  tulip-tree,  in  thofe  parts  of  America 
where  it  grows  common,  affords  excellent  timber  for 
many  ufes  :  particularly,  the  trunk  is  frequently  hol¬ 
lowed,  and  made  into  a  canoe  fufficient  to  carry  many 
people ;  and  for  this  purpofe  no  tree  is  thought  more 
proper  by  the  inhabitants  of  thofe  parts.  With  us,  it 
may  be  ftationed  among  trees  of  forty-feet  growth. 

LIS  or  Lys  (John  Vander),  painter  of  hiftory, 
landfcapes,  and  converfations,  was  born  at  Oldenburgh 
in  1570,  but  went  to  Haerlem  to  place  himfelf  as  a 
difciple  under  Henry  Goltzius ;  and  as  he  was  endowed 
with  great  natural  talents,  he  foon  diftinguiftied  him¬ 
felf  in  that  fchool,  and  imitated  the  manner  of  his  ma¬ 
iler  with  great  fuccefs.  He  adhered  to  the  fame  ftyle 
till  he  went  to  Italy ;  where,  having  vifited  Venice 
and  Rome,  he  ftudied  the  works  of  Titian,  Tintoretto, 
Paolo  Veronefe,  and  Domenico  petti,  fo  effectually, 
tfrat  he  improved  his  tafte  and  judgment,  and  altered 


his  manner  entirely.  He  foon  received  marks  of  public  Lh, 
^probation  ;  and  his  compofitions  became  univerfally  Lifbon, 

admired  for  their  good  expreffion,  for  their  lively  and - 'r~“ 

natural  colouring,  and  the  fweetnefs  and  delicacy  of 
his  pencil.:  although  it  muft  be  acknowledged,-  that  he 
could  never  totally  diveft  himfelf  of  the  ideas  and  tafte 
peculiar  to  the  Flemings.  His  fubjeCts  ufually  were 
hiftories  taken  from  the  facred  writings,  or  the  repre-  • 
fentation  of  rural  fports,  marriages,  balls,  and  villagers 
dancing,  dreffed  in  Venetian  habits  ;  all  which  fubjefts 
he  painted  in  a  fmall  as  well  as  a  large  fize,  with  a 
number  of  figures,  well  defigned,  and  touched  with  a 
great  deal  of  delicacy.  He  was  likewife  accounted  to 
paint  naked  figures  admirably,  with  natural  and  elegant 
attitudes,  and  a  very  agreeable  turn  of  the  limbs. 

A  capital  pifture  of  this  mafter  is,  Adam  and  Eve 
lamenting  the  death  of  Abel ;  which  is  extremely  ad¬ 
mired,  not  only  for  the  expreffion,  but  alfo  for  the 
beauty  of  the  landfcape  :  and  in  the  church  of  St  Ni¬ 
cholas  at  Venice  is  another  of  his  paintings,  reprefent- 
ing  St  Jerom  in  the  defart,  with  a  pen  in  his  hand,  and 
his  head  turned  to  look  at  an  angel,  who  is  fuppofed 
to  be  founding  the  laft  trumpet.  The  colouring  [of 
this  piClure  is  rather  too  red ;  but  it  is  defigned  in  a 
fine  ftyle,  and  charmingly  penciled.  The  paintings  of 
this  mafter  are  very  rarely  to  be  purchafed.  He  died 
in -1629. 

Lis  (John  Vander)  of  Breda,  hiftorical  painter,  was 
born  at  Breda  about  the  year  1 6©  1 ,  and  became  a  dif-.  - 
ciple  of  Cornelius  Polemburg,  whofemanner  heimitated 
with  extraordinary  exaftnefs,  in  the  tints  of  hiscolouring, 
his  neatnefs  of  pencilling,  and  the  choice  of  his  fubjefts. 

There  are  fome  paintings  of  this  mailer's  hand,  which, 
tho’  they  appear  to  have  fomewhat  lefs  freedom  and 
lightnefs  of  touch,  are  nearly  equal  to  thofe  of  Polem¬ 
burg,  and  are  frequently  taken  to  be  his.  At  Rotterdam, 
in  the  poffeffion  of  Mr  Biffchop,  there  is  a  delicate 
painting  reprefenting  Diana  in  the  Bath,  attended  by 
her  nymphs  ;  and  his  moil  capital  performance,  in 
England,  is  faid  to  be  in  the  poffeffion  of  the  Vifcount 
Middleton.  The  portrait  of  Vander  Lis,  painted  by 
himfelf,  is  in  the  poffeffion  of  Horace  Walpole,  Efq; 
which  is  deferibed  by  that  ingenious  gentleman,  as 
being  worked  up  equal  to  the  fmoothnefs  of  enamel. 

LISBON,  the  capital  of  the  kingdom  of  Portugal, 
fituated  in  the  province  of  Eftremadura,  on  the  banks 
of  the  river  Tagus,  in  W.  Long.  9.  2;.  N.Lat.  38.  25. 

It  was  anciently  called  Oiifipo,  Olifippo,  and  UlyJJipo, 
which  are  fuppofed  to  be  derived  from  the  Phenician 
Ulifubbo  or  Olifippo  fignifying  in  that  tongue  a  pleafant 
bay ,  fuch  as  that  on  which  this  city  Hands.  It  firft  be¬ 
came  confiderable  in  the  reign  of  king  Emmanuel ;  from 
that  king  it  hath  been  the  capital  of  the  kingdom,  the 
refidence  of  its  monarchs,  the  feat  of  the  chief  tribu¬ 
nals,  and  offices  of  the  metropolitan,  a  noble  univerfity, 
and  the  receptacle  of  the  richeft  merchandize  of  the 
Eaft  and  Weft  Indies.  Its  air  is  excellent ;  being  re- 
frefted  by  the  delightful  fea-breezes,  and  thofe  of  the 
Tagus.  The  city  extends  for  about  two  miles  along 
the  Tagus;  but  its  breadth  is  inconfiderable.  Like  old 
Rome,  it  ftands  on  feven  hills  :  but  the  ftreets  in  gene¬ 
ral  are  narrow  and  dirty,  and  fome  of  them  are  very 
fteep ;  neither  are  they  lighted  at  night.  The  churches, 
in  general,  are  very  fine  ;  but  the  magnificence  of  the 
chapel-royal  is  amazing.  Here  is  one  of  the  fineft 
harbours  in  the  world  ;  and  there  were  a  great  number 
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'ILlfbon  not  only  of  fine  churches  and  convents  here,  but  alfo 
I  Lifle  ot^er  Pu^hc  buildings,  and  particularly  of  royal  pa- 
laces,  and  others  belonging  to  the  grandees  ;  but  the 
i  greateft  part  of  them,  and  of  the  city,  were  deftroyed 

by  a  molt  dreadful  earthquake,  on  Novvi.  1755,  from 
which  it  will  require  a  long  time  to  recover.  The 
inhabitants,  before  the  earthquake,  did  not  at  molt 
exceed  150,000.  The  government  of  it  is  lodged  in 
a  council,  confifting  of  a  prefident,  fix  counfellors,  and 
other  inferior  officers.  The  harboilr  has  water  enough 
for  the  largeft  fhips,  and  room  enough  for  10,000  fail 
without  being  crowded.  For  its  fecurity,  there  is  a 
fort  at  the  mouth  of  the  river,  on  each  fide,  and  a  bar 
that  runs  acrofs  it,  and  is  very  dangerous  to  pafs  with¬ 
out  pilots.  Higher  up,  at  a  place  where  the  river  is 
confiderably  contracted,  there  is  a  fort  called  Torre  de 
Belem ,  or  the  Tower  of  Belem ,  under  whofe  guns  all 
fhips  muft  pafs  in  their  way  to  the  city  ;  and  on  the 
other  fide  are  feveral  more  forts.  Before  the  earth¬ 
quake,  molt  of  the  private  houfes  were  old  and  un- 
fightly,  with  lattice-windows  ;  and  the  number  of  con¬ 
vents  and  colleges  amounted  to  50,  namely,  32  for 
monks  and  18  for  nuns.  Th'e  king’s  principal  palace 
ftands  on  the  river,  and  is  large  and  commodious.  Of 
the  hofpitals,  that  called  the  Great  is  obliged  to  re¬ 
ceive  all  perfons,  of  what  degree,  nation,  or  religion 
foever,  without  exception.  At  the  village  of  Belem, 
near  Lifbon,  is  a  noble  hofpital  for  decayed  gentlemen 
who  have  ferved  the  king,  and  have  not  wherewithal 
to  maintain  themfelves.  That  called  the  houfe  of  mercy 
is  alfo  a  noble  charity.  In  the  centre  of  the  city, 
upon  one  of  the  highefl  hills,  is  the  caflle,  which  com¬ 
mands  the  whole,  being  large  and  ancient,  and  having 
always  a  garrifon  of  four  regiments  of  foot.  The 
cathedral  is  a  vaft  edifice  of  the  Gothic  kind,  but 
heavy  and  clumfy  :  it  contains,  however,  great  riches, 
and  is  finely  adorned  within.  The  fquare  called  RoJJio  is 
large,  and  furrounded  with  magnificent  buildings. 
The  whole  city  is  Under  the  ecclefiaftical  jurifdi&ion 
of  the  patriarch,  who  was  appointed  in  the  year  1717. 
Here  is  alfo  an  archbifhop,  who  has,  or  at  leaf!  had 
before  the  erc&ion  of  the  patriarchate,  a  revenue  of 
40,000  crufadoes,  or  6000 1.  The  univerfity,  which 
was  removed  for  fome  time  to  Coimbra,  but  afterwards 
reltored  to  its  ancient  feat,  makes  a  confiderable  figure, 
though  much  inferior  to  that  of  Coimbra. 

LISBURN,  a  town  of  Ireland,  in  the  county  of 
Antrim  and  province  of  Ulfter,  73  miles  from  Dublin. 
It  was  burnt  down  about  50  years  ago  ;  but  is  now 
rebuilt  in  a  neat  and  handfome  manner,  and  lias  a  large 
linen  manufactory.  It  is  feated  on  the  river  Laggan, 
in  W.  Long.  6.  20.  N.  Lat.  54.  31.  It  gives  title 
of  earl  to  the  family  of  Vaughan  ;  and  it  returns  two 
members  to  parliament,  one  half  of  the  patronage  of 
this  borough  being  in  the  earl  of  Hertford.  Fairs 
held  21ft  of  July  and  5th  Odlober. 

LISIEUX,  a  confiderable  town  of  France,  in  Up¬ 
per  Normandy,  with  a  bilhop’s  fee.  The  churches  and 
religious  houfes,  and  the  bifhop’s  palace,  are  all  very 
handfome  ftruCtures.  It  is  a  trading  place ;  and  is  feat¬ 
ed  at  the  confluence  of  the  rivers  Arbeck  and  Gaffi,  in 
E.  Long.  o.  20.  N.  Lat.  49.  1 1. 

LISLE;  a  large,  rich,  handfome,  and  ftrong  town 
of  French  Flanders,  of  which  it  is  the  capital,  with  a 
ftrong  caftle,  and  a  citadel  built  by  Vauban,  and  faid 
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to  be  the  fineft  in  Europe,  as  well  as  the  bell  fortified. 
The  large  fquare,  and  the  public  buildings,  are  very 
handfome  ;  and  they  have  manufactures  of  filks,  cam¬ 
brics,  and  camblets,  as  well  as  other  fluffs,  which 
have  been  brought  to  great  perfection.  It  was  ta¬ 
ken  by  the  duke  of  Marlborough,  after  three  months 
fiege  and  the  lofs  of  many  thoufands  of  men,  in  1708; 
but  reftored  to  the  French  by  the  treaty  of  Utrecht, 
in  confideration  of  their  demoliffiing  the  fortifications 
of  Dunkirk.  It  is  feated  on  the  river  Duele,  14  miles 
weft  of  Tournay,  32  fouth-weft  of  Ghent,  37  north- 
weft  of  Mons,  and  130  north  of  Paris,  E.  Long.  3.  9. 
N.  Lat.  50.  38. 

LISLE  (Claudius  de),  a  learned  hiftoriographer, 
born  at  Vancouleurs,  in  1 644.  He  ftudied  among  the 
Jefuits  at  Pontamoufibn  5  took  his  degrees  in  law,  and 
afterwards  applied  himfelf  intirely  to  the  ftudy  of  hi- 
ftory  and  geography ;  and  to  perfeCt  himfelf  in  thofe 
feiences  went  to  Paris,  where  the  principal  lords  of  the 
court  became  his  fcholars,  and  among  the  reft  the  duke 
of  Orleans,  afterwards  regent  of  the  kingdom.  He 
wrote,  1.  An  hiftorical  account  of  the  kingdom  of 
Siam.  2.  A  genealogical  and  hiftorical  Atlas.  3.  An 
abridgement  of  univerfal  hiftory.  He  died  at  Paris  in 
1720. 

Lisle  (William  de),  fon  of  the  former,  and  the 
moft  learned  geographer  France  has  produced,  was 
born  at  Paris  in  1675.  He  became  firft  geographer 
to  the  king,  royal  cenfor,  and  member  of  the  academy 
of  feiences.  He  died  in  1726.  He  published  a  great 
number  of  excellent  maps,  and  wrote  many  pieces  in 
the  memoirs  of  the  academy  of  feiences. 

Lisle  (Sir  John),  a  brave  leyalift  in  the  time  of 
the  civil  wars,  was  the  fon  of  a  bookfeller  in  London, 
and  received  his  education  in  the  Netherlands.  He 
fignalized  himfelf  upon  many  occafions  in  the  civil  war, 
particularly  in  the  laft  battle  of  Newbury ;  where,  in 
the  dufk  of  the  evening,  he  led  his  men  to  the  charge  in 
his  fhirt,  that  his  perfon  might  be  more  confpicuous. 
The  king,  who  was  an  eye-witnefs  of  his  bravery, 
knighted  him  in  the  field  of  battle.  In  1648,  he  rofe 
for  his  majefty  in  Effex  ;  and  was  one  of  the  royalifts 
who  fo  obftinately  defended  Colchefter,  and  who  died 
for  the  defence  of  it.  This  brave  man  having  ten¬ 
derly  embraced  the  corps  of  Sir  Charles  Lucas,  his 
departed  friend,  immediately  prefented  himfelf  to  the 
foldiers  who  flood  ready  for  his  execution.  Thinking 
that  they  flood  at  too  great  a  diftance,  he  defired  them 
to  come  nearer :  one  of  them  faid,  “  I  warrant  you, 
Sir,  We  fhall  hit  you.”  He  replied  with  a  fmile, 
“  Friends,  I  have  been  nearer  you  when  you  have  miffed 
me.”  He  was  executed  Augufl  28th  1648. 

LISMORE,  one  of  the  Weflern  iflands  of  Scot¬ 
land,  feated  at  the  mouth  of  Loch  Liunhe,  a  capaci¬ 
ous  lake  in  Argylefhire,  navigable  for  the  largeft  fhips 
to  Fort  William,  which  ftands  in  the  country  called 
Lochaber.  This  ifland  is  above  feven  miles  in  length 
by  one  in  breadth  ;  and  contains  1500  inhabitants.  It 
abounds  in  limeflone ;  from  which,  however,  it  has  hi¬ 
therto  derived  little  advantage,  owing  to  the  want  of 
good  peat,  the  negleiSt  of  timber,  and  Hill  more  thd 
duty  upon  coals.  Thus,  with  the  advantages  of  navi¬ 
gation  in  every  direction,  ahd  of  a  foil  lying  upon  the 
richefl  manure,  tl*e  people  are  indigent,  and  frequently 
obliged  to  import  meal  for  their  fubfiftertce.  Many  of 
N  them 
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Lifmore  them  live  a  part  of  tlie  year  upon  milk  only.  This 
*,L  »  ifland  was  formerly  the  refidence  of  the  bifliops  of 
Argyle. 

Lismore,  a  borough,  market,  fair,  and  poll  town 
of  Ireland,  in  the  county  of  Waterford,  and  province 
of  Munfter,  100  miles  from  Dublin  ;  N.  Lat.  52.  5. 
W.  Long.  7.  50.  It  was  anciently  called  Lejfmore  or 
JLios-more ,  i.  e.  the  great  inclofure,  or  habitation  ;  it  is 
now  a  biftiopric,  and  formerly  had  an  univerfity.  St 
Cartliagh  or  Mochuda,  in  the  beginning  of  the  feventh 
century  founded  an  abbey  and  fchool  in  this  place, 
which  in  a  (hort  time  was  much  reforted  to,  not  only 
by  the  natives,  but  alfo  by  the  Britons  and  Saxons, 
during  the  middle  ages.  According  to  an  ancient 
writer  of  the  life  of  St  Carthagh,  Lifmore  was  in  ge¬ 
neral  inhabited  by  monks,  half  of  it  being  an  afylum 
into  which  no  woman  dared  enter  ;.confiftingintirely  of 
cells  and  monafteries,  the  ruins  of  which,  with  feven 
churches,  are  yet  vifible.  A  caftle  was  built  here  by 
king  John.  The  fite  of  Lifmore  w'as  in  early  ages 
denominated  m  agh  fkia,  or  the  “  chofen  Ihield,”  being 
the  fituation  of  a  dun  or  fort,  of  the  ancient  chieftains 
of  the  Decies,  one  of  whom  granted  it  to  St  Carthagh 
on  his  expulfion  from  the  abbey  of  Ratheny  in  Weft- 
meath.  On  becoming  an  univerfity,  Math  Sgiath  ob¬ 
tained  the  name  of  Dunfginne ,  or  the  “  fort  of  the 
Saxons,”  from  the  number  of  Saxons  which  reforted 
thereto  :  but  foon  after,  it  was  called  Lios-mor  or  Lefs- 
more,  and  now  Lifmore ;  the  bilhopric  of  which  was 
united  to  that  of  Waterford  in  1363,  being  730  years 
after  its  foundation.  The  public  road  to  Cork  was 
formerly  through  this  place,  and  at  that  time  it  had  a 
better  face  of  bufinefs.  St  Carthagh,  who  retired  to 
this  plate  with  fome  of  his  religious  in  636,  to  avoid 
the  fury  of  the  then  Irifh  monarch,  tied  his  difciples 
to  a  mod  drift  rule  of  life  ;  they  never  were  allowed 
the  ufe  of  fle(h,  fifh,  or  fowl ;  only  the  vegetables  that 
the  ground  produced  at  the  expence  of  their  own  la¬ 
bour.  Father  Daniel,  hi  his  Hijloire  Monajlique ,  men¬ 
tions  one  on  the  fame  foundation  in  France.  The 
caftle  here,  which,  as  we  have  formerly  mentioned,  was 
built  by  king  John,  was  erefted  in  1x95  on  the  ruins 
of  the  abbey  of  St  Carthagh  ;  it  belonged  to  the  duke 
of  Devonfhire,  and  gave  birth  to  the  great  philofopher 
Robert  Boyle.  In  1189  it  was  demolifhed  by  the 
Irifh,  who  took  it  by  furprife.  Being  afterwards  re- 
edified,  it  was  for  many  years  an  epifcopal  refidence, 
till  Myler  Magrath,  archbilhop  of  Cafhel,  and  bilhop 
of  this  fee,  granted  the  manor  of  Lifmore  to  that  not¬ 
ed  fcholar  andfoldier  Sir  Walter  Raleigh,  in  the  reign 
of  queen  Elizabeth,  at  the  yearly  rent  of  L.  13  :  6  :  S’; 
but  that  eftate  was  lopped  off  with  his  head  in  the 
reign  of  king  James  I.  After  which  it  fell  into  the 
hands  of  Sir  Richard  Boyle,  who  purchafed  all  Sir 
Walter’s  lands ;  he  beautified  the  whole,  and  added 
many  buildings  to  it,  moft  of  which  were  burned  down 
in  the  Irifh  rebellion;  at  the  breaking  out  of  which, 
it  was  clofely  befieged  by  5000  Irifij,  commanded  by 
Sir  Richard  Beling,  and  was  well  defended  by  the 
young  Lord  Broghill,  third  fon  of  the  earl  of  Cork, 
who  obliged  them  to  raife  the  fiege.  The  caftle  is  bold¬ 
ly  feated  on  the  verge  of  a  rocky  hill,  rifing  almoft  per¬ 
pendicularly  to  aconfiderable  height  over  the  river  Black- 
water.  The  entrance  is  by  an  ancient  and  venerable 
avenue  of  trees.  Over  the  gate  are  the  venerable  arms 


of  the  firft  earl  of  Cork.  Oppofite  to  the  entrance  is  a 
modern  portico  of  Bath  ftone,  of  the  Doric  order,  de- 
figned  by  Inigo  Jones.  Moft  of  the  buildings  have  re¬ 
mained  jn  ruins  fince  the  era  of  the  rebellion  ;  but  the 
feveral  offises  that  make  up  two  fides  of  the  fquare  arc 
kept  in  repair.  At  each  angle  is  a  tower,  the  chief  re¬ 
mains  of  its  former  magnificence.  In  October  1785,, 
the  late  duke  of  Rutland,  then  lord-lieutenant  of  Ire¬ 
land,  whilft  on  a  tour  in  Munfter,  held  a  council  in, 
and  i filled  proclamations  from  this  caftle.  The  cathe¬ 
dral  is  ftill  pretty  well  kept  in  repair.  Here  is  a  fine 
bridge  over  the  river  Blackwater,  ere  tied  at  a  very  great 
expence  by  the  duke  of  Devonlhire  :  this  bridge  is'  re¬ 
markable  for  the  extent  of  the  principal  arch,  the  fpan 
of  it  being  102  feet.  Below  the  town  is  a  n'ch  fiftiery 
for  falmon,  which  is  the  greateft  branch  of  trade  here. 
Though  this  place  is  at  prefent  much  reduced,  yet 
Cambrenfis  informs  us,  that,  not  many  years  after  the 
conqueft,  this  was  a  very  rich  city,  and  held  out  fome 
time  againft  the  Englifh,  who  took  it  at  laft  by  ftorm, 
and  gained  rich  plunder  here,  enough  to  load  16  fail 
of  (hips.  It  returns  two  members  to  parliament ;  pa¬ 
tron,  the  duke  of  Devonlhire,  but  the  electors  are  call- 
ed  potwollopcrs.  Fairs  held  on  25th  May  and  Sep¬ 
tember,  and  1 2th  November. 

LISSA,  an  ifland  in  the  Gulph  of  Venice,  on  the 
coaft  of  Dalmatia,  belonging  to  the  Venetians,  where 
they  have  a  fiftiery  of  fardines  and  anchovies.  It  pro¬ 
duces  excellent  wine,  and  is  70  miles  weft  of  Ragufa. 
E.  Long.  17.  o.  N.  Lat.  43.  22. 

Lissa,  a  town  of  Poland,  in  the  palatinate  of  Pof- 
na,  of  which  it  is  the  capital.  E.  Long.  16.  o.  N. 
Lat.  32.  15. 

Lissa,  a  village  of  Silefia,  16  miles  from  Breflau, 
remarkable  for  a  battle  fought  between  the  Pruflians 
and  the  Auftrians  on  the  15th  of  December  1 757, 
when  the  latter  were  entirely  defeated. 

LISSUS,  (anc.  geog.),  the  laft  town  of  Illyricum, 
towards  Macedonia,  -fituated  on  the  Drilo.  It  had  a 
capacious  port,  the  work  of  Dionyfius  the  Tyrant, 
w'ho  led  the  colony  thither,  enlarged  and  walled  it 
round,  (Diodorus  Siculus.)  Now  called  Aleffio,  in  Al¬ 
bania,  on  the  Drino,  near  the  Gulph  of  Venice.  E. 
Long.  20.  N.  Lat.  42. 

LIST,  in  commerce,  the  border  of  cloth  or  ftuff; 
ferving  not  only  to  (how  their  quality,  but  to  preferve 
them  from  being  torn  in  the  operations  of  fulling,  dye¬ 
ing,  &c. — Lift  is  ufed  on  various  occafions;  but  chiefly 
by  gardeners  for  fecuring  their  wall-trees. 

List,  in  architecture,  a  little  fquare  moulding, 
otherwife  called  a fillet,  liflel,  & c.  See  Plate  XXXVIII. 
fig.  1. 

List,  is  alfo  ufed,  to  fignify  the  inclofed  field  or 
ground  wherein  the  ancient  knights  held  their  jufts 
and  combats.  It  was  fo  called,  as  being  hemmed 
round  with  pales,  barriers,  or  (lakes,  as  with  a  lift. 
Some  of  thefe  were  double,  one  for  each  cavalier;  w’hich 
kept  them  apart,  fo  that  they  could  not  come  nearer 
each  other  than  a  fpear’s  length.  See  Just,  Tour¬ 
nament,  Duel,  &c. 

Civil  List,  in  the  Britifh  polity.  The  expences 
defrayed  by  the  civil  lift  are  thofe  that  in  any  (hape  re¬ 
late  to  civil  government;  as,  the  expences  of  the  houfe- 
hold ;  all  falaries  to  officers  of  (late,  to  the  judges,  and 
every  one  of  the  king’s  Servants ,  the  appointments  to 
foreign 
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■Tift-  foreign  ambaffadors;  the  maintenance  of  the  queen  and 

I"  '  royal  family ;  the  king’s  private  expences,  or  privy- 

purfe  ;  and  other  very  numerous  outgoings,  as  fecret- 
fervice  money,  penfions,  and  other  bounties  :  which 
fometimes  have  fo  far  exceeded  the  revenues  appointed 
for  that  purpofe,  that  application  has  been  made  to 
parliament  todifeharge  the  debts  contracted  on  the  ci¬ 
vil  lilt ;  as  particularly  in  1724,  when  one  million  was 
granted  for  that  purpofe  by  the  ftatute  11  Geo.I.c.  17. 
and  in  1769,  when  half  a  million  was  appropriated  to 
the  like  ufes  by  the  ftatute  9  Geo.  III.  c.  34. 

The  civil  lift  is  indeed  properly  the  whole  of  the 
■  BtaclJ}.  king’s  revenue  in  his  own  diftinCt  capacity ;  the  reft 

■"  being  rather  the  revenue  of  the  public,  or  its  creditors, 

though  collected  and  diftributed  again  in  the  name 
and  by  the  officers  of  the  crown  :  it  now  Handing-  in 
the  fame  place,  as  the  hereditary  income  did  formerly; 
and  as  that  has  gradually  diminilhed,  the  parliamen¬ 
tary  appointments  have  increafed.  The  whole  revenue 
of  queen  Elizabeth  did  not  amount  to  more  than 
6oo,odol.  a-year  :  that  of  king  Char.  I.  was  800,000 1. 
and  the  revenue  voted  for  king  Charles  II.  was 
i,20o,oool.  though  complaints  were  made  (in  the  firft 
years  at  leaft)  that  it  did  not  amount  to  fo  much.  But 
it  inuft  be  obferved,  that  under  tbefe  fums  were  inclu¬ 
ded  all  manner  of  public  expences;  among  which  Lord 
1  Clarendon,  in  his  fpeech  to  the  parliament,  computed, 

that  the  charge  of  the  navy  and  land-forces  amounted 
annually  to  8oo,ocol.  which  was  ten  times  more  than 
before  the  former  troubles.  The  fame  revenue,  fubjeCt 
to  the  fame  charges,  was  fettled  on  king  James  II.: 
but  by  the  increafe  of  trade,  and  more  frugal  manage- 

iment,  it  amounted  on  an  average  to  1,500,000b  per 
annum,  jbefides  other  additional  cuftoms  granted  by 
parliament,  which  produced  an  annual  revenue  of 
400,000  b  out  of  which  his  fleet  and  army  were  main¬ 
tained  at  the  yearly  expence  of  x, 100, cool.  After 
the  revolution,  when  the  parliament  took  into  its  own 
hands  the  annual  fupport  of  the  forees  both  maritime 
and  military,  a  civil-lift  revenue  was  fettled  on  the  new 
king  and  queen,  amounting,  with  the  hereditary  du¬ 
ties,  to  700,000  b  per  annum  ;  and  the  fame  was  con¬ 
tinued  to  queen  Anne  and  king  George  I.  That  of 
king  Geo.  II.  was  nominally  augmented  to  800,000*  1. 
and  in  fad  was  confiderably  more  :  but  that  of  his 
I  ^e"  prefent  majefty  is  exprefsly  limited  to  that  fum  ;  tho’ 
■venue,  100,000b  hath  been  fince  added.  And  upon  the  whole, 
it  is  doubtlefs  much  better  for  the  crown,  and  alfo  for 
the  people,  to  have  the  revenue  fettled  upon  the  mo- 
•  dern  footing  rather  than  the  ancient.  For  the  crown, 

becaufe  it  is  more  certain,  and  colle&ed  with  greater 
eafe  :  for  the  people  ;  becaufe  they  are  now  delivered 
from  the  feodal  hardihips,  and  other  odious  branches 
of  the  prerogative.  And  though  complaints  have  foine- 
times  been  made  of  the  increafe  of  the  civil  lift,  yet  if 
we  confider  the  fums  that  have  been  formerly  granted, 
the  limited  extent  under  which  it  is  now  eftablifhed, 
the  revenues  and  prerogatives  given  up  in  lieu  of  it  by 
the  crown,  the  numerous  branches  of  the  prefent  royal 
family,  and  (above  all)  the  diminution  of  the  value  of 
money  compared  with  what  it  was  worth  in  the  laft 
century,  we  muft  acknowledge  thefe  complaints  to  be 
void-  of  any  rational  foundation  ;  and  that  it  is  impof- 
fible  to  fupport  that  dignity,  which  a  king  of  Great 
■Britain  Ihould  maintain,  with  an  income  in  any  degree 
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lefs  than  what  is  now  eftabliffied  by  parliament.  See  Tift 
Revenue.  -  .11 

To  List,  or  enlijl,  Soldiers,  to  retain  and  enroll  men  Litan^' 
as  foldiers,  either  as  volunteers,  or  by  a  kind  of  compul- 
fion.  Perfons  lifted  muft  be  carried  within  four  days, 
but  not  fooner  than  24hours  after,  before  the  next  juftice 
of  peace  of  any  county,  riding,  city,  or  place,  or  chief 
magiftrate  of  any  city  or  town  corporate  (not  being 
an  officer  in  the  army) ;  and  if  before  fuch  juftice  or 
magiftrate  they  diffent  from  fuch  enlifting,  and  return 
the  enlifting-money,  and  alfo  20  fhillings  in  lieu  of  all 
charges  expended  on  them,  they  are  to  be  difehar- 
ged.  But  perfons  refufing  or  neglecting  to  return  and 
pay  fuch  money  within  24  hours,  (hall  be  deemed  as 
duly  lifted  as  if  they  had  affented  thereto  before  the 
proper  magiftrate  ;  and  they  (hall,  in  that  cafe,  be 
obliged  to  take  the  cath,  or,  upon  refufal,  they  (hall 
be  confined  by  the  officer  who  lifted  them  till  they  do 
take  it. 

LISTER  (Dr  Martin),  an  eminent  Engliffi  phy- 
fician  and  naturalill,  was  born  in  1638,  and  educated 
at  Cambridge.  He  afterwards  travelled  into  France  j 
and  at  his  return  praflifed  phyfic  at  York,  and  after¬ 
wards  at  London.  In  1683,  he  was  created  doCtor  of 
phyfic,  and  became  fellow  of  the  college  of  phyficians 
in  London.  In  1698,  he  attended  the  earl  of  Port- 
Jand  in  his  embaffy  from  king  William  III.  to  the 
court  of  France ;  of  which  journey  he  publifhed  an  ac¬ 
count  at  his  return,  and  was  afterwards  phyfician  to 
queen  Anne.  He  alfo  publiffied,  1.  Htjloria  anima - 
Hum  Angl'nr,  quarto.  2.  Conchyliorum  Jynopfis,  folio. 

3.  Cochlearum  iff  limaebum  exercitatio  anatomica,  4  vols 
8vo.  4.  Many  pieces  in  the  Philofophical  Tranfac- 
tions ;  and  other  works. 

LISTOWEL,  a  pariffi,  alfo  a  poft  and  fair  town, 
of  Ireland,  in  the  county  of  Kerry  and  province  of 
Munfter,  1 3 1.  miles  from  Dublin,  anciently  Lis  Tua- 
thal,  i.  c.  “  the  fort  of  Tuathal,”  who  was  exiled  in  the 
1  ft  century,  but  returned ;  and  his  life  forms  a  brilliant 
era  in  Irifh  hiftory.  Near  this  are  the  ruins  of  a 
callle,  pleafantly  iituated  on  the  river  Feale  :  it  was 
taken  in  November  1600,  by  Sir  Charles  Wilmot, 
being  then  held  out  for  the  Lord  Kerry  againft  Queen 
Elizabeth.  Five  miles  beyond  Liftowel  are  the  ruins 
of  a  church.  The  fairs  are  three  in  the  year. 

LIT  AN  A  Silva  (anc.  geog.);  a  wood  of  the 
Boii,  in  the  Gallia  Togata,  or  Cifpadana,  where  th®. 

Romans,  under  L.  Pofthumius  Albinus  (whofe  head 
the  Boii  cut  off,  and  earned  in  triumph  into  their  molt 
facred  temple),  had  a  great  defeat,  of  twenty-five 
thoufand  fcarce  tenefcaping  (Livy).  Holftenius  con¬ 
jectures,  that  this  happened  above  the  fprings  of  the 
Scultenna,  in  a  part  of  the  Apennine,  between  Cer- 
finianum  and  Mutina.  Now  Selva  di  Lugo.  * 

LITANY,  a  folemn  form  of  fupplication  to  God, 
in  which  the  prieft  utters  fome  things  fit  to  be  prayed 
for,  and  the  people  join  in  tlieir  interceffion,  faying, 

•we  lejeecb  thee  to  bear  us,  good  Lord,  &  c.  The  word 
comes  from  the  Greek  “  fupplication ;”  of 

xilavtuu,  “  I  befeecli.” 

At  firft  the  ufe  of  litanies  was  not  fixed  to  any  Ha¬ 
ted  time,  but  were  only  employed  as  exigencies  re¬ 
quired.  They  were  obferved,  in  imitation  of  the  Ni- 
nevites,  with  ardent  Applications  and  fallings,  to  avert 
the  threatening  judgments  of  fire,  earthquakes,  inun- 
N  2  dations, 
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Litchfield.  dations,  or  hoftile  invafions.  About  the  year  400,  li- 
v  »  tanies  began  to  be  ufed  in  proceffions,  the  people  walk¬ 
ing  barefoot,  and  repeating  them  with  great  devotion; 
and  it  is  pretended,  that  by  this  means  feveral  coun¬ 
tries  were  delivered  from  great  calamities.  The  days 
on  which  thefe  were  ufed  were  called  rogation  days  : 
thefe  were  appointed  by  the  canons  of  different  coun¬ 
cils,  till  it  was  decreed  by  the  council  of  Toledo,  that 
they  ihould  be  ufed  every  month  throughout  the  year ; 
and  thus  by  degrees  they  came  to  be  ufed  weekly  on 
Wednefdays  and  Fridays,  the  ancient  ftationary  days 
for  faffing.  To  thefe  days  the  rubric  of  our  church 
has  added  Sundays,  as  being  the  greateft  days  for  af- 
fembling  at  divine  fervice.  Before  the  laft  review  of 
the  common  prayer,  the  litany  was  a  diftind  fervice 
by  itfelf,  and  ufed  fome  time  after  the  morning  prayer 
was  over  ;  at  prefent  it  is  made  one  office  with  the 
morning-fervice,  being  ordered  to  be  read  after  the 
third  colled  for  grace,  inftead  of  the  interceffional 
prayers  in  the  daily  fervice. 

LITCHFIELD,  a  city  of  Staffordlhire,  in  Eng- 
•  land,  1 1 7  miles  from  London.  It  ftands  low,  about 
three  miles  from  the  Trent ;  and  its  ancient  name  is 
faid  to  have  been  Licidfield,  fignifying,  “  a  field  of 
carcaffes,'  from  a  great  number  of  Chriftians  having, 
as  it  is  pretended,  fuffered  martyrdom  here  in  the  per- 
fecution  under  Dioclefian.  In  the  Saxons  time,  it 
was  a  biihoprick  for  a  ffiort  fpace  ;  and  is  now,  toge¬ 
ther  with  Coventry,  a  bifhoprick-.  It  is  divided  into 
two  parts  by  a  rivulet  and  a  kind  of  (hallow lake,  over 
which  are  two  caufeways  with  fluices.  It  is  a  long 
(haggling  place  ,*  but  has  fome  very  handfome  houfes, 
and  well-paved  clean  ftreets.  That  part  on  the  fouth 
fide  of  the  rivulet  is  called  the  city,  and  the  other  the 
clofe.  The  city  is  much  the  largeft,  and  contains  feve¬ 
ral  public  ftrudures.  It  was  incorporated  by  Edw.  VI. 
with  the  name  of  bailiffs  and  burgeffes  ;  and  is  both  a 
town  and  county,  governed  by  2  bailiffs  chofen  yearly 
out  of  24  burgeffes,  a  recorder,  a  fheriff,  a  ffeward,  and 
other  officers.  The  city  has  power  of  life  and  death 
within  their  jurifdidion,  a  court  of  record,  and  a  pie¬ 
powder-court.  Here  is  a  gaol  both  for  debtors  and 
felons,  a  free  fchool,  and  a  pretty  large  well  endowed 
bofpital  for  a  mailer  and  1 2  brethren.  The  county 
of  the  city  is  10  pr  12  miles  in  compafs,  which  the 
fheriff  rides  yearly  on  the  8th  of  September,  and  then 
feafts  the  corporation  and  neighbouring  gentry.  The 
clofe  is  fo  called  from  its  being  inclofed  with  a  wall 
and  a  deep  dry  ditch  on  all  fides  except  towards  the 
city,  where  it  is  defended  by  a  great  lake  or  marfh 
formed  by  its  brook.  The  cathedral,  which  ftands  in 
the  clofe,  was  originally  built  by  Ofwius  king  of  Nor¬ 
thumberland  about  300.  It  was  rebuilt  and  enlarged 
by  Offa  king  of  Mercia  in  766.  In  1148  was  rebuilt, 
and  greatly  enlarged  in  1296.  At  the  reformation, 
Coventry  was  divided  from  it.  In  the  civil  wars  its 
fpire  was  deftroyed,  and  it  converted  to  a  liable.  In 
1776  a  beautiful  painted  window,  by  the  benefadion 
of  Dr  Adenbrook,  has  been  fet  up  at  the  weftern  end 
of  the  cathedral.  In  the  civil  wars  it  was  feveral  times 
taken  and'  retaken,  and  thereby  fuffered  much ;  but 
was  fo  repaired  after  the  reftoration,  «t  the  expence  of 
20,000  1.  that  it  was  one  of  the  faireft  and  nobleft 
ft  ruptures  of  the  kind  in  England.  It  is  walled  in  like - 
3  caftle,  and  ftands  fo  high  as  to  be  feen  10  miles  round. 


It  is  45a  feet  long,  of  which  the  choir  is  110,  and  the  Litchfield 
breadth  in  the  broadeft  place  80.  Its  portico  is  hard-  II 
ly  to  be  paralleled  in  England.  There  were  till  lately  literati. .  * 
26  ftatues  of  the  prophets,  apoftles,  kings  of  Judah, 
and  fome  kings  of  this  land,  in  a  row  above  it,  as  big 
as  the,  life  ;  and  on  the  top,  at  each  corner  of  the  por¬ 
tico,  is  a  ftately  fpire,  befides  a  fine  high  fteeple  on  the 
middle  of  the  church.  The  choir '  is  paved  in  great 
part  with  alabafter  and  channel-coal,  in  imitation  of 
black  and  white  marble.  In  1789  it  went  under  a 
general  repair,  when  the  maffive  groined  arch  betwixt 
the  weft  end  of  the  church  and  the  tranfeript,  which 
had  forced  the  fide  wall  out  of  its  perpendicular,  was 
removed.  The  prebendaries  ftalls,  which  are  thought 
to  be  the  bell  in  England,  were  moft  of  them  re-ere di¬ 
ed  at  the  charge  of  the  country  gentlemen,  whofe 
names  and  arms  are  painted  at  the  top  of  the  ftalls. 

The  north  door  is  extremely  rich  in  fculpture,  but 
much  injured  by  time.  The  body,  which  is  fupported 
by  pillars  formed  of  numbers  of  (lender  columns,  has 
lately  had  its  decayed  leaden  roof  replaced  by  a  neat 
dated  covering.  The  choir  merits  attention  on  ac¬ 
count  of  the  elegant  fculpture  about  the  windows, 
and  the  embattled  gallery  that  runs  beneath  them  ;  to 
which  the  altar-piece  of  Grecian  architecture  but  ill 
correfponds ;  behind  which  is  Mary’s  chapel,  divided  j 

from  it  by  a  moft  elegant  ftone  Ikreen  of  beautiful  work- 
manlhip.  Here  ftood  St  Chad’s  Ihrine,  which  coft 
2000 1.  The  charter-houfe  is  an  odagon-room.  In 
the  fame  clofe  are  the  palaces  of  the  bilhop  and  dean,, 
and  the  prebendaries  houfes  in  a  court  on  the  hill. 

Here  are  three  other  churches  ;  one  of  which,  St  Mi-, 
chad's,  has  a  cliurch-yard  of  6  or  7  acres.  There  was 
a  caftle  here,  long  fince  deftroyed:  and  ancient  camps 
have  been  difeovered  in  its  environs.  In  the  neighs 
bourhood  are  frequent  horfe-races.  The  markets  there 
are  on  Tuefday  and  Friday,  and  fix  fairs  in  the  year. 

By  the  late  inland  navigation,  this  place  has  commu¬ 
nication  with  the  rivers  Merfey,  Dee,  Ribble,  Oufe,. 

Trent,  Darwent,  Severn,  Humber,  Thames,  Avon,. 

See.  which  navigation,  including  its  windings,  extends 
above  500  miles  in  the  counties  of  Lincoln,  Notting¬ 
ham,  York,  Lancafter,  Weftmoreland,  Chefter,  War¬ 
wick,  Leicefter,  Oxford,  Worcefter,  &c.  Litchfield 
feuds  two  members  to  parliament. 

LITERARY,  any  thing  belonging  to  Litera¬ 
ture. 

Litrrart  Property ,  or  Copy-Right.  See  Copr-Right. . 

LITERATI  {let r ados,  “lettered”),  an  epithet  gi¬ 
ven  to  fuch  perfons  among  the  Chinefe  as  are  able  to 
read  and  write  their  language.  The  literati  alone  are 
capable  of  being  made  mandarins. 

Literati  is  alfo  the  name  of  a  particular  fed,, 
either  in  religion,  philofophy,  or  politios,  confiding 
principally  of  the  learned  men  of  that  country ;  among 
whom  it  is  called  jukiao,  i.  e.  “  learned^’ 

It  had  its  rife  in  the  year  of  Chrift  1400,  when  the 
emperor,  to  awaken  the  native  affedion  of  the  people 
for  knowledge,  which  had  been  quite  banilhed  by  the 
preceding  civil  wars  among  them,  and  to  ftir  up  emu¬ 
lation  among  the  mandarins,  chofe  out  42  of  the  ableft 
among  their  dodors,  to  whom  he  gave  a  commiffion  to. 
compofe  a  body  of  dodrine  agreeable  to  that  of  the 
ancients,  which  was  then  become  the  rule  or  ftandard 
of  the  learned.  The  delegates  applied  themfelves  to 
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Literati  the  bufinefs  with  very  great  attention  ;  but  fame  fan- 
.  II  cied  them  rather  to  have  wrefted  the  do&rine  of  the 
^thrauc1*  anc^ents>  t0  make  it  confift  with  theirs,  than  to  have 
-  built  up  theirs  on  the  model  of  the  ancients. 

They  fpeak  of  the  Deity,  as  if  it  were  no  more  than 
mere  nature  or  the  natural  power  or  virtue  that  pro¬ 
duces,  difpofes,  and  preferves,  the  feveral  parts  of  the 
univerfe.  It  is,  fay  they,  a  pure,  perfect  principle, 
without  beginning  or  end ;  it  is  the  fource  of  all  things, 
the  efl'ence  of  every  being,  and  that  which  determines 
it  to  be  what  it  is.  They  make  God  the  foul  of  the 
world  :  they  fay,  he  is  dilfufed  through  all  matter, 
and  produces  all  the  changes  that  happen  there.  In 
fhort,  it  is  not  eafy  to  determine,  whether  they  refolve 
God  into  nature,  or  lift  up  nature  into  God ;  for 
they  afcribe  to  it  many  of  thofe  things  which  we  at- 
tribute  to  God. 

This  do&rine,  in  lieu  of  the  idolatry  that  prevailed 
before,  introduced  a  refined  kind  of  atheifm.  The 
work,  being  compofed  by  fo  many  perfons  of  learning 
and  parts,  and  approved  by  the  emperor  himfelf,  was 
received  with  infinite  applaufe  by  all  the  people.  Many 
were  pleafed  with  it,  becaufe  it  feemed  to  fubvert  all 
religion  ;  others  approved  it,  becaufe  the  little  religion 
that  it  left  them  could  not  give  them  much  trouble. 
And  thus  was  formed  the  fe£  of  the  Literati;  which 
confifts  of  the  maintainers  and  adherents  to  this  doc¬ 
trine. 

The  court,  the  mandarins,  and  the  perfons  of  for¬ 
tune  and  quality,  &c.  are  generally  retainers-  to  it ; 
but  a  great  part  of  the  common  people  ftill  hold'  to 
their  worlhip  of  idols. 

Ths  literati  freely  tolerate  the  Mahometans,  becaufe 
they  adore,  with  them,  the  king  of  heaven,  and  author 
of  nature  ;  but  they  bear  a  perfedl  averfion  to  all  forts 
of  idolaters  among  them  :  and  it  was  once  refolved  to 
extirpate  them.  But  the  diforder  this  would  have  oc- 
cafioned  in  the  empire  prevented  it :  they  now  content 
themfelves  with  condemning  them,  in  general,  as  he- 
refies ;  which  they  do  folemnly  every  year  at  Pekin. 

LITERATURE  denotes  learning  or  Ikill  in  let¬ 
ters. 

LITERNUM.  See  Linternum. 

LITH ANTHRAX,  or  Pir-Coal,  is  a  black  or 
brown,  laminated,  bituminous  fubftance ;  not  very  ea- 
fily  inflammable,  but,  when  once  inflamed,  burns  long¬ 
er  and  more  intenfely  than  any  other  fubftance.  Of 
this  fubftance  three  kinds  are  diftinguilhed  by  authors. 
The  refiduum  of  the  firft  after  combuftion  is  black; 
the  refiduum  of  the  Cecond  is  fpongy,  and  like  pumice- 
ftone  ;  and  the  refiduum  of  the  third  is  whitilh  alhes. 
Some  foflil  coal,  by  long  expofure  to  air,  falls  into  a 
greyiffl  powder,  from  which  alum  may  be  extra&ed, 
Eofiil  coal  by  diftillation  yields,  i.  a  phlegm  or  water  ; 
2.  a  very  acid  liquor;  3.  a  thin  oil  like  naphtha;  4.  a 
thicker  oil,  refembling  petroleum,  which  falls  to  the 
bottom  of  the  former,  and  which  rifes  with  a  violent 
fire ;  5.  an  acid  concrete  fait ;  6.  an  uninflammable 
earth  remains  in  the  retort.  Thefe  conftituent  parts 
of  fofiil-eoal  are  very  fimilar  to-  thofe  of  amber  and 
other  bitumens.  For  the  exciting  of  intenfe  heats,  as 
of  furnaces  for  fmelting  iron-ore,  and  for  operations 
where  the  acid  and  oily  vapours  would  be  detrimental, 
as  the  drying  of  malt,  foffil-coals  are  previoufly  char¬ 
red*  or  reduced  to  coaks ;  that  is,  they  are  made  to 


undergo  an  operation  fimilar  to  that  by  which  char-  Litharge 
coal  is  made.  By  this  operation  coals  are  deprived  of  .11  * 

their  phlegm,  their  acid  liquor,  and  the  greatelt  part  of 
their  fluid  oil.  Coaks  therefore  confift  of  the  two  .  — i 

moll  fixed  conftituent  parts,  the  heavy  oil  and  the 
earth,  together  with  the  acid  concrete  fait,  which  tho’ 
volatile  is  detained  by  the  oil  and  earth. 

LITHARGE,  a  preparation  of  lead,  ufually  in 
form  of  foft  flakes,  of  a  yellowilh  reddilh  colour.  If 
calcined  lead  be  urged  with  a  hafty  fire,  it  melts  into 
the  appearance  of  oil,  and  on  cooling  concretes  into 
litharge.  Greateft  part  of  the  litharge  met  with  in 
the  (hops  is  produced  in  the  purification  of  filver  from 
lead,  and  the  refining  of  gold  and  filver  by  means  of  this 
metal :  according  to  the  degree  of  fire  and  other  cir- 
cumftances,  it  proves  of  a  pale  or  deep  colour;  the  firft 
has  been  commonly,  called  litharge  of  filver ,  the  other 
litharge  of  gold.  See  Chemist  Y-f ndex. 

LITHGOW  (William),  a  Scotfman,  whofe  fufle- 
rings  by  imprifonment  and  torture  at  Malaga,  ancf 
whofe  travels,  on  foot,  over  Europe,  Alia,  and  Afri¬ 
ca,  feem  to  raife  him  almoft  to  the  rank  of  a  martyr 
and  a  hero,  publiflied  an  account  of  his  peregrinations 
and  adventures.  Though  the  author  deals  much  in 
the  marvellous,  the  horrid  account  of  the  ftrange  cruel¬ 
ties  of  which,  he  tells  us,  he  was  the*  fubjeft,  have, 
however,  an  air  of  truth.  Soon  after  his  arrival  in 
England  from  Malaga,  he  was  carried  to  Theobald’s 
on  a  feather-bed,  that  King  James  might  be  an  eye- 
witnefs  of  his  martyred  anatomy,  by  which  he  means 
his  wretched  body,  mangled  and  reduced  to  a  lkeleton. 

The  whole  court  crowded  to  fee  him  ;  and  his  majefty- 
ordered  him  to  be  taken  care  of,  and  he  was  twice 
fent  to  Bath  at  his  expence.  By  the  king’s  command, 
he  applied  to  Gondamor,  the  Spanilh  ambaflador,  for 
the  recovery  of  the.  money  and  other  things  of  value 
which  the  governor  of  Malaga  had  taken  from  him, 
and  for  L.  1000  for  his  fupport.  He  was  promi- 
fed  a  full  reparation  for  the  damage  he  had  fuftained; 
but  the  perfidious  minifter  never  performed  his  promife. 

When  he  was  upon  the  point  of  leaving  England, 

Lithgow  upbraided  him  with  the  breach  of  his  word 
in  the  prefence-chamber,  before  feveral  gentlemen  of 
the  court.  This  occafioned  their  fighting  upon  the 
fpot ;  and  the  ambaflador,  as  the  traveller  oddly  ex- 
prefles  it,  had  his  fiftula  (with  which  diforder  he  was 
afflicted)  contrabanded  with  his  fill.  The  unfortunate 
Lithgow,  who  was  generally  condemned  for  his  fpi- 
rited  behaviour,  was  fent  to  the  Marlhalfea,  where  he 
continued  a  prifoner  nine  months.  At  the  conclufion 
of  the  oftavo  edition  of  his  Travels  he  informs  us, 
that,  in  his  three  voyages,  “  liis  painful  feet  have  tra¬ 
ced  over  (hefides  paflages  of  feas  and  rivers)  36,000 
and  odd  miles,  which  draweth  near  to  twice  the  cir¬ 
cumference  of  the  whole  earth.”  Here  the  marvellous 
feems  to  rife  to  the  incredible ;  and  to  fet  him,  in 
point  of  veracity,  below.  Coryat,  whom  it  is  neverthe- 
lefs  certain  that  he  far  outwalked.  His  defcription 
of  Ireland  is  whimfical  and  curious.  This,  together 
with  the  narrative  of  his  fufferings,  is  reprinted  in  Mor¬ 
gan’s  Phanix  Britannicus. 

LITHIASIS,  or  Stone.  See  McDiciNE-Thd!?*.. 

LITHOMANTIA,  in  antiquity,  a  fpecies  of  di¬ 
vination  performed  with  ftones.  Sometimes  the  ftone 
called  Jideritts  was  ufed  :  this  they  waffled  in  fpring- 
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-I/ithnn  water  in  the  night  by  candle-light  ;  the  perfon  that 
tripticus  COnfulted  it  was  to  be  purified  from  all  manner  of  pol- 
L'ithoftr  ^ut'on>  and  to  have  his  face  covered  :  this  done,  he 
ton.  r°*  rePeated  divine  prayers,  and  placed  certain,  charafters 
»-  in  an  appointed  order  ;  and  then  the  ftone  moved  of 

itfelf,  and  in  a  foft  gentle  murmur,  or  (as  fome  fay) 
in  a  voice  like  that  of  a  child,  returned  an  anfwer.  By 
a  ftone  of  this  nature,  Helena  is  reported  to  have  fore- 
tola  the  deftrudtion  of  Troy. 

LITHONTR1PTICUS  (from  *<e@-  “  a  ftone,” 
and  “  to  break”);  an  epithet  for  medicines  that 

are  fuppofed  to  break  the  ftone  in  the  bladder.  Though 
the  different  ftones  that  are  generated  in  the  human 
bladder  require  different  folvents  when  out  of  the  bo¬ 
dy;  and  though  art  hath  not  yet  afforded  a  medicine 
which,  when  iujedted  into  the  bladder,  will,  without 
injury  thereto,  diffolve  the  ftone  therein  lodged  ;  it 
cannot  thence  be  concluded,  that  there  are  no  lithon- 
triptic  medicines.  It  may  be  here  obferved,  that  one 
folvent  aflefts  one  fubjeft,  but  hath  no  effedt  on  ano¬ 
ther  ;  fo  a  folvent  may  yet  be  met  with  that  will  de- 
ftroy  the  ftone,  and  not  hurt  the  human  body.  The 
water  into  which  the  'boiled  white  of  egg  diffdlves  will 
liquefy  myrrh,  but  may  be  put  into  the  human  eye 
without  caufing  any  uneafinefs. 

Soap  ley  taken  at  firft  in  fmall  dofes  in  broth  that 
is  freed  from  all  its  fat,  fucceeds  in  moft  cafes  which 
require  an  alkaline  folvent.  The  patient  may  begin 
with  20  drops,  and  gradually  incr.eafe  the  dofe  as  he 
is  able  ;  and  by  repeating  it  three  times  a-day  for  fix, 
eight,  or  twelve  months,  the  wiihed  for  effedts  often 
follow. 

LJTHOPHYTA,  the  name  of  Linnaeus’s  third 
erder  of  vermes.  See  Zoology. 

LITHOSPERMUM,  gromwell  :  A  genus  of 
the  monogynia  order,  belonging  to  the  pentandria  clafs 
nf  plants ;  and  in  the  natural  method  ranking  under 
the  41ft  order,  Afperifol'ue.  The  corolla  is  funnel- 
fliaped,  with  the  throat  perforated  and  naked;  the  ca* 
lyx  quinquepartite.  There  are  feveral  fpecles;  but 
the  only  remarkable  ones  are  the  officinale  or  common 
gromwell,  and  the  arvenfe  or  baftard  alkanet.  Both 
thefe  are  natives  of  Britain  ;  the  former  growing  in 
dry  gravelly  foil,  the  latter  in  corn-fields.  The  feeds 
of  the  firft  are  reputed  to  be  of  fervice  in  calculous 
cafes.  Dr  Grew  fays,  that  they  have  fo  much  earth 
in  their  compofition,  that  they  effervefee  with  acids ; 
but  if  this  is  the  cafe,  it  muftbe  attributed  rather  to 
an  alkaline  than  an  earthy  quality. 

LITHOSTRQTION,  in  natural  hiftory,  the  name 
of  a  fpecies  of  foffil  coral,  compofed  of  a  great  num¬ 
ber  of  long  and  (lender  columns,  fometimes  round, 
fometimes  angular,  jointed  nicely  to  one  another,  and 
of  a  ftarry  or  radiated  furface  at  their  tops.  Thefe  are 
found  in  confiderable  quantities  in  the  northern  and 
weftern  parts  of  this  kingdom,  fometimes  In  fingle, 
fometimes  in  complex  fpecimens.  See  Plate  CC. 

LITHOSTROTON,  among  the  Romans,  was  a 
pavement  of  Mofaic  work,  confifting  of  fmall  pieces 
of  cut  marble  of  different  kinds  and  colours.  The  S- 
thqflrota  began  to  be  ufed  in  the  time  of  Sylla,  who 
made  one  at  Prasnefte  in  the  temple  of  Fortune.  At 
laft  they  were  ufed  in  private  houfes ;  and  were  brought 
to  Rich  perfection,  that  they  exhibited  moft  lively  re- 


prefentations  of  nature,  with  all  the  exadlnefs  of  the  lathi- 
fineft  painting.  tomy 

LITHOTOMY,  in  furgery,  the  operation  of  cut-  ^ 

ting  for  the  ftone.  See  Surgery.  .  1  mU3’  ; 

LITHUANIA,  an  extenfive  province  of  Poland. 

By  the  natives  it  is  called  Letwa,  and  has  Great  Po¬ 
land  and  Ruffia  on  the  weft  ;  part  of  Mufcovy  on  the 
eaft;  Livonia,  the  Baltic  Sea,  and  part  of  Mufcovy, 

«n  the  north  ;  Red  Ruffia,  Volhlnia,  and  Padolia,  on 
the  fouth;  and  the  Ukraine  on  the  fouth-eaft.  Its 
length  is  faid  to  be  about  360,  and  its  breadth  346 
miles;  but  it  is  much  indented  both  ways.  Lithuania 
was  anciently  over-run  with  wood;  and  there  are  ftill 
many  forefts  in  it,  which  yield  a  great  deal  of  honey, 
wax,  pitch,  tar,  and  timber ;  and  abound  with  wild 
boars,  buffaloes,  elks,  wild  horfes,  wfld  affes,  uri,  and 
woodcocks.  The  lakes  are  alfo  numerous,  and  welt- 
ftored  with  fiih  :  but  the  air,  by  reafon  of  thefe  forefte 
and  lakes,  is  faid  to  be  thick  and  foggy.  The  country 
produces  a  great  deft  of  buck-wheat  and  other  corn, 
the  pafturesare  luxuriant,  and  the  flocks  and  herds  nu¬ 
merous  ;  fo  that,  notwithftanding  agriculture  is  much 
negledted,  provifions  are  exceeding  cheap,  but  money 
fo  fcarce,  that  to  percent,  rathe  common  intereft..  The 
principal  nobility  have  large  eftates,  and  live  in  great 
pomp  and  fplendor,  generally  retaining  fome  hundreds 
of  thofe  that  are  poor,  in  quality  of  domeftics.  The 
eftablifhed  religion  is  Popery  ;  but  Lutherans,  Calvi- 
nifts,  Jews,  Turk?,  Greeks,  and  Socinians,  are  very 
numerous.  Lithuania  was  governed  Jby  its  own  dukes 
till  it  was  united  to  Poland,  towards  the  end  of  the 
14th  century,  when  the  great  Duke  Jagello  married 
Hedwig,  the  dowager  of  Louis  king  of  Poland  and 
Hungary.  It  had  even  dukes  after  that,  but  they 
were  fubordinate  to  the  king ;  and  at  this  day,  tho’ 
one  diet  ferves  for  both  countries,  yet  each  has  its 
peculiar  laws,  cuftotns,  dialed!,  and  privileges.  In  a 
diet  held  at  Lublin  in  1569,  it  was  more  clofely  uni¬ 
ted  to  Poland  than  it  had  been  before ;  and  it  was  en- 
adted,  that  both  countries’,  for  the  future,  (hould  form 
but  one  ftate  under  the  fame  prince.  As  to  their 
courts  of  juftice,  the  tenth  part  of  what  is  adjudged 
in  all  real  adtions  goes  always  to  the  judge’s  box,  and 
is  immediately  paid  in  court;  and  In  perfonal  ad!ions. 
he  claims  half  the  damages  given.  A  nobleman  is 
Only  fined  for  murder,  as  in  Poland.  The  common  peo¬ 
ple  here,  excepting  the  burghers  in  the  royal  towns, 
and  the  Germans,  are  flaves ;  and,  in  many  places, 
the  ignorant  vulgar  ftill  retain  fome  remains  of  idola¬ 
try.  The  poor  people  have  only  Mondays  to  them- 
felves;  and  if  their  lords  have  occafion  for  them  even 
on  that  day,  the  peafarit  muft  work  for  himfelf  on 
Sunday.  If  any  of  them  is  condemned  to  death  by 
his  lord,  he  muft  execute  himfelf,  or  fuffer  greater 
cruelty.  The  dialed!  is  a  language  of  the  Sclavonic  ; 
and  they  fpeak  here,  as  in  Poland,  a  barbarous  kind 
of  Latin.  Lithuania  is  divided  into  nine  palatinates. 

Another  divifion  is  into  Lithuania  properly  fo  call¬ 
ed,  and  Lithuanian  Ruffia.  Some  alfo  comprehend 
under  it  Samogitia  and  Courland',  which  is  a  fief  ot 
Poland. 

LITMUS,  or  Lacmus,  in  the  arts,  is  a  blue  pig¬ 
ment,  formed  from  archil.  It  is  brought  from  Hol¬ 
land  at  a  cheap  rate  ;  but  may  be  prepared  by  adding 
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Litter  quick  lime  and  putrified  urine,  or  fpirit  of  urine  diftil- 
II  led  from  lime,  to  the  archil  previoufly  bruifed  by  grind- 
Littleton.  The  mixture  having  cooled,  and  the  fluid  fuffer- 

’  ed  to  evaporate,  becomes  a  mafs  of  the  confiftence  of  a 
pafte,  which  is  laid  on  boards  to  dry  in  fquare  lumps.  It 
is  only  ufed  in  miniature  paintings,  and  cannot  be  well 
depended  on,  becaufe  the  leaft  approach  of  acid  changes 
it  inllantly  from  blue  to  red.  The  beft  litmus.is  very 
apt'  to  change  and  fly. 

LITTER  (kaica),  a  kind  of  vehicle  borne  upon 
lhafts  ;  anciently  efteem'ed  the  moft  eafy  and  genteel 
way  of  carriage.  Du-Cange  derives  the  word  from  the 
*  barbarous  Latin  leBeria  “ftraw  or  bedding  for  beafts.” 
Other  will  rather  have  it  come  from  leans  “  bed;”  there 
being  ordinarily  a  quilt  and  a  pillow  to  a  litter  in  the 
fame  manner  as  to  a  bed. 

'  Pliny  calls  the  litter  the  travellers  chamber :  it  was 
much  in  ufe  among  the  Romans,,  among  whom  it  was 
borne  by  flaves  kept  for  that  purpofe  ;  as  it  ftill  conti- 
nuesto  be  in  theeaft,  where  it  is  calleda palanquin. — The 
Roman  leftica,  made  to  be  borne  by  four  men,  was 
called  tetraphorum;  that  borne  by  fix  hexaphorum ;  and 
that  borne  by  eight  oaaphorum. 

The  invention  of  litters,  according  to  Cicero,  was 
owing  to  the  kings  of  Bithynia  :  in  the  time  of  Tiberius 
they  were  become  very  frequent  at  Rome,  as  appears 
from  Seneca  ;  and  even  flaves  themfelves  were  borne  in 
them,  though  never  by  more  than  two  perfons,  where¬ 
as  men  of  quality  had  fix  or  eight. 

Litter  alfo  denotes  a  parcel  of  dry  old  ftraw  put  on 
the  floor  of  a  horfe’s  ftall  for  him  to  lie  down  and  reft 
upon.  When  a  horfe  comes  tired  into  a  liable,  frelh 
litter  has  the  virtue  of  making  him  ftale  immediately. 
This  is  known  to  be  a  very  great  advantage  to  a  horfe 
in  a  tired  Hate  ;  and  when  the  litter  is  old  and  dirty,  it 
never  has  any  fuch  effect  upon  him.  If  the  owners  knew 
how  refre fhing  it  is  for  a  horfe  to  difcharge  his  urine 
on  his  return  from  labour,  they  would  be  more  care¬ 
ful  of  giving  them  all  means  and  occafions  of  it  than 
they  are.  This  Haling  after  fatigue  prevents  thofe  ob- 
ftrnclions  in  the  neck  of  the  bladder  or  urinary  paf- 
fages  which  horfes  are  too  fubjeft  to.  The  bladder  be¬ 
ing  often  inflamed  by  the  long  retention  of  the  heated 
urine  in  it,  the  creature  is  thus  in  danger  of  perilhing. 

LITTLE  (William),  an  ancient  Englifti  hiftorian, 
known  alfo  by  the  name  of  Gulielmus  Neubrigen/is , 
was  born  at  Bridlington  in  the  county  of  York,  in  the 
year  1 136  ;  and  educated  in  the  abbey  of  Newborough 
in  the  fame  county,  where  he  became  a  monk.  In 
his  advanced  years,  he  compofed  a  hiftory  of  England, 
in  five  books,  from  the  Norman  conqueft  to  A.  D. 
1197;  which,  for  veracity,  regularity  of  difpofition, 
and  purity  of  language,  is  one  of  the  moft  valuable 
productions  of  this  period. 

LITTLETON  (Sir  Thomas),  judge  of  the  com¬ 
mon-pleas,  was  the  eldeft  fon  of  Thomas  Weftcote, 
efq;  of  the  county  of  Devon,  by  Elizabeth,  foie 
heirefs  of  Thomas  Littleton  of  Frankley  in  Wor- 
cefterfhire,  at  whofe  requeft  he  took  the  name  and 
arms  of  that  family.  He  was  educated  at  one  of  our 
univerfities,  probably  at  Cambridge.  Thence  he  re¬ 
moved  to  the  Inner  Temple,  where  he  became  one  of 
the  readers  ;  and  was  afterwards,  by  Henry  VI.  made 
fteward  or  judge  of  the  court  of  the  palace,  or  mar- 
ihalfea  of  the  king’s  houfehold.  In  14-55,  tl“rty* 


third  of  that  reign,  he  was  appointed  king’s  ferjeant,  Littleton, 
and  rode  the  northern  circuit  as  judge  of  afiize.  In  *-liturBy- 
1462,  the  fecond  of  Edward  IV.  he  obtained  a  par-  v 
don  from  the  crown ;  and,  in  1 466,  was  appointed 
one  of  the  judges  of  the  common-pleas,  and  rode  the 
Northamptonshire  circuit.  In  the  year  1474  he  was, 
with  many  of  the  firft  nobility,  created  knight  of  the 
Bath.  He  died  in  1481  ;  and  was  buried  in  the  ca¬ 
thedral  church  of  Worcefter,  where  a  marble  tomb,  )  1  - 
with  his  ftatue  upon  it,  was  ere  died  to  his  memo¬ 
ry.  As  to  his  character  as  a  lawyer,  it  is  fufficient 
to  inform  the  reader,  that  he  was  the  author  of  the 
Treatife  up6n  Tenures,  on  which  Sir  Edward  Coke 
wrote  a  comment,  well  known  by  the  title  of  Cole 
upon  Littleton. 

Littleton  (Adam),  defcended  from  an  ancient 
family  in  Shropfture,  was  born  in  1627,  educated  at 
Wellminfter-fchool,  and  went  to  Oxford  a  ftudent  of 
Chrift-church,  whence  he  was  ejefted  by  the  parlia¬ 
ment  vifitors  in  1648.  Soon  after,  he  became  ulher 
of  Weftminfter-fchool,  and  in  1658  was  made  fecond 
matter  of  Weftminfter-fchool.  After  the  reftoration 
he  taught  a  fchool  at  Chelfea  in  Middlefex,  of  which 
church  he  was  admitted  redtor  in  the  year  1664.  In 
1670  he  accumulated  the  degrees  in  divinity,  being 
then  chaplain  in  ordinary  to  his  majefty.  In  1674,  he 
became  prebendary  of  Weftminfter,  of  which  church 
he  was  afterwards  fub-dean.  B  elide  the  well-known 
Latin  and  Englifh  Dictionary,  he  publilhed  feveral 
other  works.  He  died  in  1 694,  and  was  interred 
at  Chelfea.  He  was  an  univerfal  fcholar ;  and  ex¬ 
tremely  charitable,  humane,  and  eafy  of  accefs. 

LITURGY,  denotes  all  the  ceremonies  in  general 
belonging  to  divine  fervice. 

The  word  comes  from  the  Greek  *tiUpyn*  “  fervice, 
public  miniftry  formed  of  “  public,”  and 
“  work.” 

In  a  more  reftrained  fignification,  liturgy  is  ufed  a- 
mong  the  Romanifts  to  fignify  the  mafs ;  and  among 
us  the  comipon-prayer. 

All  who  have  written  on  liturgies  agree,  that  in  the 
primitive  days  divine  fervice  was  exceedingly  Ample, 
only  clogged  with  a  very  few  ceremonies,  and  confid¬ 
ing  of  but  a  fmall  number  of  prayers  ;  but,  by  degrees, 
they  increafed  the  number  of  external  ceremonies,  and 
added  new  prayers,  to  make  the  office  look  more  awful 
and  venerable  to  the  people.  At  length  things  were 
carried  to  fuch  a  pitch,  that  a  regulation  became  ne~ 
ceffary ;  and  it  was  found  proper  to  put  the  fervice, 
and  the  manner  of  performing  it,  into  writing  ;  and 
this  was  what  they  called  a  liturgy. 

Liturgies  have  been  different  at  different  times,  and 
in  different  countries.  We  have  the  liturgy  of  St  Chry- 
foftom,  that  of  St  Peter,  of  St  James,  the  liturgy  of 
St  Bafil,  the  Armenian  liturgy,  the  liturgy  of  the 
Maronites,  of  the  Copntae,  the  Roman  liturgy,  the 
Gallican  liturgy,  the  Englifh  liturgy,  the  Ambrofian 
liturgy,  the  Spanifh  and  African  liturgies,  &c. 

In  the  more  early  ages  of  the  church,  every  bifhop 
had  a  power  to  form  a  liturgy  for  his  own  diocefe  ; 
and  if  he  kept  to  the  analogy  of  faith  and  dodtrine,  all 
circiimftances  were  left  to  his  own  difcretion.  After¬ 
wards  the  practice  was  for  the  whole  province  to  fol¬ 
low'  the  metropolitan  church,  which  alfo  became  the  ge-> 
neral  rule  of  the  church  ;  aad  this  Lindwood  acknow¬ 
ledges 
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ledges  to  be  the  common  law  of  the  church  ;  intima¬ 
ting,  that  the  ufe  of  frveral  fervices  in  the  fame  pro¬ 
vince,  which  was  the  cafe  in  England,  was  not  to  be 
warranted  but  by  long  cuftom.  The  liturgy  of  the 
church  of  England  was  compofed  in  the  year  1547, 
and  eftablifhed  in  the  fecondyear  of  King  Edward  VI. 
flat.  2.  and  3  Ed.  VI.  cap.  1. 

In  the  fifth  year  of  this  king  it  was  reviewed  ;  be- 
■caufe  fome  things  were  contained  in  that  liturgy  which 
fhowed  a  compliance  with  the  fuperftition  of  thofe 
times,  and  fome  exceptions  were  taken  again!!  it  by 
fome  learned  men  at  home,  and  by  Calvin  abroad. 
Some  alterations  were  made  in  it,  which  confifted  in 
adding  the  general  confelfion  and  abfolution,  and  the 
communion  to  begin  with  the  ten  commandments.  The 
ufe  of  oil  in  confirmatiori  and  extreme  unftion  were 
left  out,  and  alfo  prayers  for  fouls  departed,  and  what 
tended  to  a  belief  of  Chrift’s  real  prefence  in  the  eucha- 
rift.  This  liturgy,  fo  reformed,  was  eftablifhed  by  the 
aft  of  5  and  6  Ed.  VI.  cap.  1.  However,  it  was  abo- 
lifhed  by  Queen  Mary,  who  enafted,  that  the  fervice 
fliould  ftand  as  it  was  moft  commonly  ufed  in  the  laft 
year  of  the  reign  of  King  Henry  VIII.  The  liturgy 
of  5  and  6  Ed.  VI.  was  re-eftabli!hed  with  fome  few 
alterations  and  additions,  by  1  Eliz.  cap.  2.  Some 
farther  alterations  were  introduced,  in  confequence  of 
the  review  of  the  common  prayer -book,  by  order  of 
King  James,  in  the  firft  year  of  his  reign  ;  particular¬ 
ly  in  the  office  of  private  baptifm,  in  feveral  rubricks 
and  other  paffages,  with  the  addition  of  five  or  fix  new 
prayers  and  thankfgivings,  and  all  that  part  of  the  ca- 
techifm  which  contains  the  doftrine  of  the  facraments. 
The  book  of  common-prayer,  fo  altered,  remained  in 
force  from  the  firft  year  of  King  James  to  the  four¬ 
teenth  of  Charles  II.  But  the  laft  review  of  the  li¬ 
turgy  was  in  the  year  166 1,  and  the  laft  aft  of  unifor¬ 
mity  enjoining  the  obfervance  of  it  is  13  and  14  Car. 
II.  cap.  4.  See  CoMMON-Prayer.  Many  applications 
have  been  fince  made  for  a  review,  but  hitherto  with¬ 
out  fuccefs. 

LITUUS,  among  the  Romans,  was  the  ftafF  made 
ufe  of  by  the  augurs  in  quartering  the  heavens.  It 
boVe  a  great  refemblance  to  the  crofier  of  a  bifhop,  but 
was  fhorter.  It  was  crooked  at  one  end,  and  thickeft 
in  the  curved  part,  according  to  A.  Gellius.  We  fre¬ 
quently  meet  with  a  reprefentation  of  it  upon  medals, 
among!!  other  pontifical  inftruments.  It  was  called 
Lituus  Quirinalis,  from  Quirinus,  a  name  of  Romulus, 
who  was  (killed  in  all  the  myfteries  of  augury. 

Lituus,  was  alfo  an  lnftrument  of  mufic  in  ufe  in 
the  Roman  army.  It  was  ftraight,  excepting  that  it 
had  a  little  bending  at  the  upper  end  like  a  lituus  or 
fac  ed  ftaff  of  the  augurs  ;  and  from  the  fimilitude  it 
derived  its  name.  The  lituus,  as  an  inftrument  of  mar¬ 
tial  mufic,  was  of  a  middle  kind,  betwixt  the  cornu 
and  the  tuba. 

LIVADIA,  anciently  Achaia  and  Hellas ,  or  Greece 
properly  fo  called;  a  province  of  Turky  in  Europe, 
bounded  on  the  north  by  Epirus  and  Theffaly,  from 
which  is  is  feparated  by  mount  Oeta,  now  Banina,  and 
by  the  Euripus,  now  the  ftrait  of  Negropont ;  on  the 
eaft,  by  the  Archipelago  ;  on  the  fouth,  by  the  gulf  of 
Engia  or  Egina,  the  ifthmus  of  Corinth,  and  the 
N°  183. 


gulf  of  Lepanto  ;  and  on  the  weft,  by  the  Ionian  fea  Livadii 
and  part  of  Epirus.  Its  extent  is  about  130  miles  1)  - 
from  north-weft  to  fouth-eaft  ;  but  its  greateft  breadth  Liver, 
is  not  above  36  miles.  It  is  in  general  a  mountainous  "J 

country ;  but  neither  unpleafant  nor  unfruitful.  The 
principal  mountains  are,  mount  Oeta  in  Boeotia,  where 
is  the  famous  pafs  of  Thermopylae,  not  above  25  feet 
broad;  and  Parnaffus,  Helicon, and Cythaeron  in  Phocis, 
which  were  facred  to  Apollo  and  the  mufes,  and  con- 
fequently  much  celebrated  by  the  poets.  The  rivers 
of  moft  note  are,  the  Sionapro,  anciently  the  Achelous, 
the  Cephiffus,  the  Ifmenus,  and  the  Afopus.  The 
province  is  at  prefent  divided  into  Livadia  proper, 
Stramulippa,  and  the  duchy  of  Athens.  The  prin¬ 
cipal  places  are,  Lepanto,  anciently  Naupaftus  ;,  Liva¬ 
dia,  anciently  Libadia  or  Lebadia  ;  the  celebrated  city 
of  Athens,  now  Setines ;  Thebes,  now  Stibes  ;  Lep- 
fina,  anciently  Eleufis  ;  Caftri,  formerly  Delphi  j  and 
Megara. 

Livadia,  an  ancient  town  of  Turky  in  Europe, 
and  capital  of  a  province  of  the  fame  name  in  Greece. 

It  is  a  large  and  populous  place,  feated  on  the  gulf  of 
Lepanto,  about  25  miles  from  the  city  of  that  name. 

It  has  now  a  confiderable  trade  in  woollen  ftuffs  and 
rice.  Anciently  it  was  celebrated  for  the  oracle  of 
Trophonius,  which  was  in  a  cavern  in  a  hill  above  the 
town'.  E.  Long.  23.  29.  N.  Lat.  38. 40. 

LIVER,  in  anatomy.  See  there,  n°  96. — Plato, 
and  other  of  the  ancients,  fix  the  principle  of  love  in 
the  liver  ;  whence  the  Latin  proverb,  Cogit  amarc 
jecur:  and  in  this  fenfe  Horace  frequently  ufes  the 
word,  as  when  he  fays,  Si  torrere  jecur  quarts  Idoneum. 

— The  Greeks,  from  its  concave  figure,  callednt  »*•«?« 

“  vaulted,  fufpended the  Latins  call  it  jecur ,  q.  d* 
juxta  cor ,  as  being  “  near  the  heart.”  The  French  call 
it  foye,  from  foyer , / ecus,  “  or  fire-place  ;”  agreeable  to 
the  doftrine  of  the  ancients,  who  believed  the  blood  to 
be  boiled  and  prepared  in  it. — Erafiftratus,  at  firft, 
called  it  parenchyma ,  i.  e.  ejfufion ,  or  mafs  of  blood ;  and 
Hippocrates,  by  way  of  eminence,  frequently  calls  it 
the  hypochondrium. 

Lives,  of  Antimony,  See  Chemistry-/w(&x. 

Liver’ of  Arfenic,  is  a  combination  of  white  arfenic 
with  liquid  fixed  vegetable  alkali,  or  by  the  humid 
way.  Arfenic  has  in  general  a  ftrong  difpofition  to 
unite  with  alkalis.  Mr  Macquer,  in  his  Memoirs  upon 
Arfenic ,  mentions  a  fingular  kind  of  neutral  fait,  which 
refults  from  the  union  of  arfenic  with  the  alkaline  balls 
of  nitre,  when  nitre  is  decompofed,  and  its  acid  is  dif- 
engaged  in  clofe  veffels,  by  means  of  arfenic.  To  this 
fait  he  has  given  the  name  of  neutral  arfenical  fdlt  f.  f  See  Che* 
The  liver  of  arfenic,  mentioned  alfo  by  that  chemift,  m'/lry» 
although  compofed,  like  the  neutral  arfenical  fait,  oP  ex‘ 
arfenic  and  fixed  alkali,  is  neverthelefs  very  different 
from  that  fait. 

The  operation  for  making  liver  of  arfenic  is  eafy  and 
fimple.  To  ftrong  and  concentrated  liquid  fixed  alkali, 
previoufly  heated,  fine  powder  of  white  arfenic  muft 
-  be  added.  This  arfenic  eafily  difappears  and  diffolves, 
and  as  much  of  it  is  to  be  added  till  the  alkali  is  fatu- 
rated,  or  has  loft  its  alkaline  properties,  although  it  is 
ftill  capable  of  diffolving  more  arfenic  fuperabundantly. 

While  the  alkali  diffolves  the  arfenic  in  this  operation. 
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Liver,  It  acquires  a  browni/h  colour,  and  a  Angular  and  dif¬ 
fer  pool.  agrseable  fmell ;  which,  however,  is  not  the  fmell  of 
1  pure  arfenic  heated  and  volatilized.  Laftly,  this  mix¬ 

ture  becomes  more  and  more  thick,  and  at  length  of 
a  gluey  confiftence.  This  matter  is  not  cryftallizable 
as  the  neutral  arfenical  fait  is.  It  is  eafily  decompofed 
by  the  aftion  of  fire,  which  feparates  the  arfenic. 
This  does  not  happen  to  the  arfenical  fait.  Any 
pure  acid  is  capable  of  feparating  arfenic  from  the  li¬ 
ver  of  arfenic,  in  the  fame  manner  as  they  feparate 
fulpliur  from  liver  of  fulphnr  :  whereas  the  neutral 
arfenical  fait  cannot  be  decompofed  but  by  means  of 
the  united  affinities  of  acids  and  metallic  fubftances. 
Thus  we  fee  that  arfenic  may  be  combined  with  fixed 
alkali  in  two  very  different  manners. 

The  author  has  given  to  this  combination  the  name 
ef  liver  of  arfenic ,  to  diftinguifli  it  from  the  neutral 
arfenical  fait,  and  in  imitation  of  the  name  of  the  li¬ 
ver  of  fulphur,  given  to  the  combination  of  the  fixed 
alkali  with  fulphur. 

J.ivp.r  of  Sulphur.  See  Chemistry,  Index. 
Lii'ER-lVort ,  in  botany.  See  Maxchantia  and 
Lichen. 

Lti'PR-Stone,  (lapis  hepaticus)  ;  a  genus  of  inflam¬ 
mable  fubftances,  containing,  befides  its  plilogifton,  ar¬ 
gillaceous,  ponderous,  and  fdiceous  earth,  united  with 
vitriolic  acid.  See  Earths,  §.  I.  n'  4. 

Mr  Bergman,  in  his  Sciagraphia,  informs  us,  that 
100  parts  of  this  ftone  contain  33  of  filiceous  earth,  29 
of  cauftic  ponderous  earth,  almoft  5  of  argillaceous 
earth,  and  3.7  of  lime,  befides  the  vitriolic  acid  and 
water  of  cryftallifation  :  but  Mr  Kirwan  quotes  ano¬ 
ther  analyfis  of  the  fame  author,  where  it  is  faid  that 
100  parts  of  it  contain  33  of  baro-felenite,  38  of  fili¬ 
ceous  earth,  22  of  alum,  7  of  gypfum,  and  5  of  mine¬ 
ral  oil. 

LIVERPOOL,  a  large,  flourifhing,  and  populous 
town  of  England,  in  the  county  of  Lancafter,  fituated 
at  the  influx  of  the  river  Merfey  into  the  fea.  This 
town  has  fo  much  increafed  in  trade  fince  the  com¬ 
mencement  of  the  prefent  century,  that  it  is  now  the 
greateft  fea-port  in  England  except  London,  having 
exce.  led  Briftol  coiifiderably  of  late  years  ;  which  will 
appear  by  the  following  account  of  the  cuftom-duties, 
received  in  the  feveral  ports  of  London,  Liverpool,  and 
Briftol,  in  the  year  1784,  taken  from  the  report  of  the 
commiffioners  for  infpedting  the  ftate  of  public  ac¬ 
counts. 

London,  -  -  L.  5,187,052  9  5 1- 

Liverpool,  -  -  640,684  2  2 -J- 

Briftol,  -  -  -  334»9°9  *9  3t 

Liverpol  exceeded  Briftol,  L.  3^5,774  2  11 

The  following  /hows  how  much  the  trade  has  increafed 
fince  the  above  period  : 

Duties  received  in  the  port  of  Liverpool  from  July  5th 
1787,  to  October  icth  1787.  L.  298,361  9  IOv 
The  merchants  here  trade  to  all  parts  of  the  world  ex¬ 
cept  T urky  and  the  Eaft  Indies  ;  but  the  moft  benefi¬ 
cial  trade  is  to  Guinea  and  the  Weft  Indies,  by  which 
snany  of  them  have  acquired  very  large  fortunes. 
Liverpool,  during  the  laft  war,  carried  on  more  fo- 
Vol.  X.  Part  I. 
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reign  trade  than  any  town  in  England  5  and  fuch  is  Liverpool, 
the  ftate  of  it  at  this  time,  that  there  aye  near  three  — v-"**-1 

thoufand  veffels  cleared  from  that  port  in  one  year  to 
different  parts  of  the  world.  Here  are  feveral  manu¬ 
factories  for  China-ware,  and  pot-houfes  which  make 
very  fine  ware,  forpe  falt-works,  glafs-houfes,  and  up  ¬ 
wards  of  50  breweries,  from  fome  of  which  large  quanti¬ 
ties  of  malt-liquor  are  fent  abroad.  Many  of  the  build¬ 
ings  are  formed  in  the  moft  elegant  manner  ;  but  the 
old  ftreets  are  narrow  ;  which  defeft  w  ill  foon  be  re¬ 
moved,  as  the  corporation  have  lately  obtained  an  aft 
of  parliament  for  the  improvement  of  the  town,  which 
they  have  already  begun  to  put  in  force  with  great  fpi- 
rit,  having  taken  down  the  principal  ftreets  in  the 
centre  of  the  town,  and  rebuilt  them  in  a  fpacious  and 
moft  magnificent  manner ;  fo  that  in  a  few  years  it  will 
be  one  of  the  h.andfomeft  towns  in  England.  This 
town  contains  ten  churches,  namely,  St  Peter’s,  St 
Nicholas’s,  St  George’s,  St  Thomas’s,  St  Paul’s,  St 
Ann’s,  St  John’s,  St  James’s,  St  Catharine’s,  and  St 
Mary’s.  There  are  alfo  meetings  for  independents, 
anabaptifts,  quakers,  methodifts,  and  prefbyterians. 

The  exchange  is  a  noble  ftrufture,  built  of  white  ftoue 
in  the  form  of  a  fquare,  and  round  it  are  piazzas  where 
the  merchants  affemble  to  tranfaft  bufinefs.  Above  it 
are  the  mayor’s  offices,  the  feffions-hall,  the  council- 
chamber,  and  two  elegant  ball-rooms.  The  expence  of 
erefting  this  building  amounted  to  L.  30,000.  The 
cuftom-houfe  is  fituated  at  the  head  of  the  old  dock, 
and  is  a  liandfome  and  convenient  ftrufture.  Here 
are  many  charitable  foundations,  among  which  is  an 
excellent  grammar-fchool  well  endowed,  and  many  of 
the  youth  taught  in  it  have  exhibitions  in  the  univer- 
fities.  The  infirmary  is  a  large  edifice  of  brick  and 
ftone,  fituated  on  a  hill  in  a  very  pleafant  airy  fituation, 
at  one  end  of  the  towu. 

In  the  town  is  a  charity-fchool  fupported  by  volun¬ 
tary  fubfcriptions  and  contributions  for  50  boys  and 
12  girls,  who  are  not  only  clothed  and  educated,  but 
alfo  provided  with  food  and  lodging  :  likewife  feveral 
alms  houfes  for  the  widows  of  feainen  ;  and  an  excel¬ 
lent  poor-houfe,  fuperior  to  any  in  the  kingdom, 
where  upwards  of  800  men,  women,  and  children,  are 
fupported,  many  of  whom  are  employed  in  fpinning 
cotton  and  wool.  There  are .  five  large  wet  docks, 
three  dry  docks,  and  feveral  graving  docks  for  the  re¬ 
pairing  of  /hipping ;  which  renders  it  the  moft  com¬ 
modious  fea-port  in  the  world.  The  quays  which 
bound  thefe  docks  are  covered  with  warehoufes ;  which 
is  a  convenience  that  enables  the  merchant  to  difcharge 
his  ffiip  at  a  very  fmall  expence.  The  new  prifon 
lately  finilhed  is  a  noble  edifice,  being  built  entirely 
on  the  plan  of  the  great  and  benevolent  Mr  Howard, 
for  folitary  confinement ;  and  is  perhaps  the  moft  con¬ 
venient,  airy,  magnificent  building  of  the  kind  in  Eu¬ 
rope  ;  being  upon  a  very  extenfive  fcale. 

Liverpool  received  its  charter  from  king  John  :  it 
is  under  the  government  of  a  recorder,  mayor,  and  an 
unlimited  number  of  aldermen,  two  bailiffs,  and  a  com¬ 
mon-council  of  forty  of  the  principal  inhabitants,  with 
a  totvn-clerk  and  other  proper  officers.  The  town 
has  a  weekly  market  on  Saturday,  and  is  diftant  from 
London  204  miles.  The  progreffive  rife  of  popula- 
G  tion 
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Liverpool,  tlon  in  Liverpool,  may  be  conceived  by  perilling  the 
t  I-ivery-  following  ticf  le  : 


Year. 

Chriftened. 

Buried. 

;  Married. 

1660 

3  ‘ 

_ 

\  ~ 

1680 

jo6 

5 1 

5 

1700 

132 

124 

|  35 

1  720 

410 

293 

1  58 

.  *74° 

485 

608 

1  *37 

1760 

986 

599 

408 

1780  . 

.  1 7C9 

1544 

606 

1787 

2267 

i?73 

804 

By  the  late  inland  navigation,  Liverpool  has  com¬ 
munication  with  the  rivers  Dee,  Ribble,  Oufe,  Trent, 
Darwent,  Severn,  Humber,  Thames,  Avon,  &c.  which 
navigation,  including  its  windings,  extends  above  yco 
miles,  in  the  counties  of  Lincoln,  Nottingham,  York, 
Weftmoreland,  Chefter,  Stafford,  Warwick,  Leicefter, 
Oxford,  Worcefter,  See.  The  Merfey,'  upon  which 
the  town  is  fituated,  abounds  with  falmon,  cod,  floun¬ 
ders,  turbot,  plaife,  and  fmelts ;  and  at  full  fea  it  is 
above  two  miles  over.  In  the  neighbourhood  are  fre¬ 
quent  horfe-raees,  on  a  five-mile  courfe,  the  fineft  for 
the  length  in  England.  The  foil  in  and  near  the 
town  is  dry  and  fandy,  and  particularly  favourable  to 
the  growth  of  potatoes,  on  which  the  farmers  often 
depend  more  than. on  wheat  or  any  other  grain.  Frelh 
water  is  brought  into  the  town  by  pipes,  from  fome 
fprings  four  miles  off,  purfuant  to  an  act  of  parliament 
in  the  reign  of  Queen  Anne.  Liverpool  fends  two 
members  to  parliament. 

LIVERY,  in  matters  of  drefs  and  equipage,  a 
certain  colour  and  form  of  drefs,  by  which  noblemen 
and  gentlemen  choofe  to  diftinguifh  their  fervants. 

Liveries  are  ufually  taken  from  fancy,  or  continued 
in  families  by  fucceffion.  The  ancient  cavaliers,  at 
their  tournaments,  diftinguifhed  themfelves  by  wearing 
the  liveries  of  their  miftrefles  :  thus  people  of  quality 
make  their  domellics  wear  their  livery. 

Father  Meneftrier,  in  his  Treatife  of  Caroufals,  has 
given  a  very  ample  account  of  the  mixtures  of  colours 
"  in  liveries.  Dion  tells  us,  that  Oenomaus  was^the  firft 
who  invented  green  and  blue  colours,  for  the  troops 
which,  in  the  circus,  were  to  reprefent  land  and  fea- 
fights. 

The  Romifh  church  has  alfo  her  feveral  colours  and 
liveries  ;  white,  for  confeffors  and  virgins,  and  in  times 
of  rejoicing ;  black,  for  the  dead  ;  red,  for  the  apoftles 
and  martyrs ;  blue  or  violet,  for  penitents ;  and  green, 
in  times  of  hope. 

Formerly,  great  men  gave  liveries  to  feveral,  who 
were  not  of  their  family  or  fervants,  to  engage  them 
in  their  quarrels  for  that  year ;  but  this  was  prohibited 
by  the  ftatutes  I  Rich.  II.  i  Hen.  IV.  cap.  27.  2  and 
7  Hen.  IV.  8  Hen.  VI.  cap.  4.  8  Ed-.  IV.  cap.  2  ; 
and  no  man,  of  whatever  condition,  was  allowed  to 
give  any  livery,  but  to  his  domeftic  officers,  and  coun- 
fel  learned  in  the  law.  However,  moll  of  the  above 
ftatptcs  are  repealed  by  3  Car.  I.  cap.  4. 

Liyi&r  of  SeiJ-n,  in-law,  fignifies  delivering  the 


pofleffion  of  lands,  Sec.  to  him  who  has  a  right  to  Liverymer 
them.  , 

LIVERYMEN  of  London,  are  a  number  of  men 
chofen  from  among  the  freemen  of  each  company.  Out 
of  this  body  the  common-council,  theriff,  and  other 
fuperior  officers  for  the  government  of  the  city,  are 
elected ;  and  they  alone  have  the  privilege  of  giving 
their  votes  for  members  of  parliament,  from  which  the 
reft  of  the  citizens  are  excluded. 

LIVIUS  (Titus),  the  belt  of  the  Roman  hiftori- 
ans,  as  he  is  called  by  Mr  Bayle,  was  born  at  Patavi- 
uin,  or  Padua.  Few  particulars  of  his  life  have  been 
handed  down  to  us.  Coming  to  Rome,  he  acquired' 
the  notice  and  favour  of  Auguftus,  and  there  he  long 
refided.  Some  have  fuppofed,  (for  there  is  not  any 
proof  of  it),  that  he  was  known  to  Auguftus  before, 
by  certain  Philofophical  Dialogues  which  he  had  de¬ 
dicated  to  him.  Seneca  fays  nothing  of  the  dedication  : 
but  meutions  the  dialogues,  which  he  calls  hiftorical 
and  philofophical  ;  and  alfo  fome  books,  written  pun- 
pofely  011  the  fubje£t  of  philofophy.  Be  this  as  it  will, 
it  is  probable  that  he  began  his  hiftory  as  foon  as  he 
was  fettled  at  Rome  ;  and  he  feems  to  have  devoted 
himfelf  fo  entirely  to  the  great  work  he  had  under¬ 
taken,  as  to  be  perfectly  regardlefs  of  his  own  advance^ 
ment.  The  tumults  and  diftractions  of  Rome  frequently 
obliged  him  to  retire  to  Naples ;  not  only  that  he  might 
be  lefs  interrupted  in  the  purfuit  of  his  deftined  talk, 
but  alfo  enjoy  that  retirement  and  tranquillity  which 
he  could  not  have  at  Rome,  and  which  yet  he  feems 
to  have  much  fought  after  :  for  he  was  greatly  dil- 
fatisfied  with  the  tnanners  of  his  age,  and  tells  us,  that 
“  he  ffiould  reap  this  reward  of  his  labour,  in  compo- 
fing  the  Roman  hiftory,  that  it  would  take  his  atten¬ 
tion  from  the  prefent  numerous  evils,  at  leaft  while  he 
was  employed  upon  the  firft  and  earlieft  ages.  ”  He  ufed 
to  read  parts  of  this  hiftory,  while  he  was  compofing  it, 
to  Mecaenas  and  Auguftus  ;  and  the  latter  conceived  fo 
high  an  opinion  of  him,  that  he  pitched  upon  him  to  fu- 
perintend  the  education  of  his  grandfon  Claudius,  who* 
was  afterwards  emperor.  After  the  death  of  Auguftus, 

Livy  returned  to  the  place  of  his  birth,  where  he  was 
received  with  all  imaginable  honour  and  relpect ,  and 
there  he  died,  in  the  fourth  year  of  the  reign  of  Ti* 
berius,  aged  above  feventy.  Some  fay,  he  died  on 
the  fame  day  with  Ovid  :  it  is  certain  that  he  died 
the  fame  year. 

Scarce  any  man  was  ever  more  honoured,  alive  as 
well  as  dead,  than  this  hiftorian.  Pliny  the  younger 
relates,  that  a  native  gentleman  travelled  from  Gades, 
in  the  extreme!!  parts  of  Spain,  to  fee  Livy  :  and, 
though  Rome  abounded  with  more  ftupendous  and  cu¬ 
rious  fpectacles  than  any  city  in  the  world,  yet  he.im- 
mediately  returned  ;  as  if,  after  having  feen  Livy,  no¬ 
thing  farther  could  be  worthy  of  his  notice.  A’mo- 
nument  was  eredled  to  this  hiftorian  in  the  temple  of 
Juno,  where  was  afterwards  founded  the  monaftery  of 
St  Juftina.  There,  in  1413,  was  difeovered  the  fol¬ 
lowing  epitaph  upon  Livy  r  OJfa  Titi  Livii  Patavini, 
omnium  mortalium  judicio  dignt,  cujus  prope  inviBo  calamo  in~ 
viffi populi  Romani  res  gejla  confcriberentur ;  that  is,  “  The 
bones  of  Titus  Livius  of  Patavium,  a  man  worthy  to 
be  approved  by  all  mankind,  by  whole  almoft  invin¬ 
cible  pen  the  a£ls  and  exploits  of  the  invincible  Ro¬ 
mans- 
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jLivhis.  mans  were  written.”  Thefe  bones  are  faid  to  be  pre- 
ferved  with  high  reverence  to  this  day,  and  are  ihown 
by  the  Paduans  as  the  moft  precious  remains.  In 
1451,  Alphonfus,  king  of  Arragon,  fent  his  ambaffa- 
dor,  Anthony  Panormita,  to  defire  of  the  citizens  of 
Padua  the  bone  of  that  arm  with  which  this  their  fa¬ 
mous  countryman  had  written  his  hiftory  :  and,  ob¬ 
taining  it,  caufed  it  to  be  conveyed  to  Naples  with  the 
greateft  ceremony  as  a  moft  invaluable  relic.  He  is 
faid  to  have  recovered  from  an  ill  ftate  of  health  by 
the  pleafure  he  found  in  reading  this  hiftory  :  and  there¬ 
fore,  out  of  gratitude,  put  upon  doing  extraordinary 
honours  to  the  memory  of  the  writer.  Panormita  alfo, 
who  was  a  native  of  Palermo  in  Sicily,  and  one  of  the 
ableft  men  of  the  1 5th  century,  fold  an  eftate  to  pur- 
chafe  this  hiftorian. 

The  hiftory  of  Livy,  like  other  great  works  of  an¬ 
tiquity,  is  tranfmitted  down  to  us  exceedingly  mutilated 
and  imperfeX.  Its  books  were  originally  an  hundred  and 
forty-two,  of  which  are  extant  only  thirty-five.  The 
epitomes  of  it,  from  which  we  learn  their  number,  all 
remain,  except  thofe  of  the  136th  and  137th  books. 
Livy’s  books  have  been  divided  into  decades,  whichfome 
will  have  to  have  been  done  by  Livy  himfelf,  becaufe 
there  is  a  preface  to  every  decade  ;  while  others  fuppofe 
it  to  be  a  modern  contrivance,  fmce  nothing  about  it  can 
be  gathered  from  the  ancients.  The  firft  decade,  begin¬ 
ning  with  the  foundation  of  Rome,  is  extant,  and  treats 
of  the  affairs  of  460  years-  The  fecond  decade  is  loft; 
the  years  of  which  are  feventy-five.  The  third  decade 
is  extant,  and  contains  the  fecond  Punic  war,  inclu¬ 
ding  eighteen  years.  It  is  reckoned  the  moft  excellent 
part  of  the  hiftory,  as  giving  an  account  of  a  very  long 
and  (harp  war,  iu  which  the  Romans  gained  fo  many 
advantages,  that  no  arms  could  afterwards  withftand 
them.  The  fourth  decade  contains  the  Macedonian 
war  againft  Philip,  and  the  Afiatic  war  againft  Antio- 
chus,  which  takes  up  the  fpace  of  about  23  years.  The 
five  firft  books  of  the  fifth  decade  were  found  at  Worms, 
by  Simon  Grynasus,  in  1431,  but  are  very  defective  ; 
and  the  remainder  of  Livy’s  hiftory,  which  reaches  to 
the  death  of  Drufus  in  Germany  in  746,  together  with 
the  fecond  decade,  are  fupplied  by  Freinihemius. 

Never  man  perhaps  was  furniihed  with  greater  ad¬ 
vantages  for  writing  a  hiftory  than  Livy.  Befides  his 
own  great  genius,  which  was  in  every  refpeX  admi¬ 
rably  formed  for  the  purpofe,  lie  was  trained  as  it  were 
in  a  city,  at  that  time  the  emprefs  of  the  world,  and 
in  the  politeft  reign  that  ever  was  ;  having  fcarcely  had 
any  other  fchool  than  the  court  of  Auguftus.  He  had 
accefs  to  the  very  beft  materials,  fuch  as  the  Memoirs 
of  SyUa,  Caefar,  Labienus,  Pollio,  Auguftus,  and  o- 
thers,  written  by  themfelves.  “  What  writers  of  me¬ 
morials  (fays  Lord  Bolinbroke),  what  compilers  of  the 
Materia  Hiftorica,  were  thefe  !  What  genius  was  ne- 
ceffary  to  finilh  up  the  pictures  that  fuch  matters  had 
iketched  !  Rome  afforded  men  that  were  equal  to  the 
talk.  Let  the  remains,  the  precious  remains,  of  Sal- 
luft,  of  Livy,  and  of  Tacitus,  witnefs  this  truth.—— 
What  a  fchool  of  public  and  private  virtue  had  been 
opened  to  us  at  the  refurreXion  of  learning,  if  the  lat- 
ter  hiftorians  of  the  Roman  commonwealth,  and  the 
firft  of  the  fucceeding  monarchy,  had  come  down  to  us 
entire  !  The  few  that  are  come  down,  though  broken 
and  imperfeX,  compofe  the  beft  body  of  hiftory  that 


we  have ;  nay,  the  only  body  of  ancient  hiftory  that  Liviu*. 
deferves  to  be  an  objeX  of  ftudy.  It  fails  us  indeed  » 
moft  at  that  remarkable  and  fatal  period,  where  our 
reafonable  curiofity  13  raifed  the  higheft.  Livy  em¬ 
ployed  forty-five  books  to  bring  his  hiftory  down  to  the 
end  of  the  fixth  century,  and  the  breaking  out  of  the 
third  Punic  war  :  but  he  employed  ninety-five  to  bring 
it  down  from  thence  to  the  death  of  Drufus  ;  that  is, 
through  the  courfe  of  120  or  130  years.  Appian, 

Dion  Caffius,  and  others,  nay,  even  Plutarch  included, 
make  us  but  poor  amends  for  what  is  loft  of  Livy.” 
Speaking  then  of  Tully's  orations  and  letters,  as  the 
beft  adventitious  helps  to  fupply  this  lofs,  he  fays,  that 
“  the  age  in  which  Livy  flouriihed,  abounded  with 
fuch  materials  as  thefe  :  they  were  frefh,  they  were  au¬ 
thentic  :  it  was  eafy  to  procure  them ;  it  was  fafe  to 
employ  them.  How  he  did  employ  them  in  executing 
the  fecond  part  of  his  defign,  we  may  judge  from  his 
execution  of  the  firft ;  and,  I  own,  I  ihould  be  glad 
to  exchange,  if  it  were  poffible,  what  we  have  of  this 
hiftory  for  what  we  have  not.  Would  you  not  be  glad, 
my  lord,  to  fee,  in  one  ftupendous  draught,  the  whole 
progrefs  of  that  government  from  liberty  to  fervitude  ; 
the  whole  feries  of  caufes  and  effeXs,  apparent  and  real, 
public  and  private  ?”  See. 

The  encomiums  bellowed  upon  Livy,  by  both  an¬ 
cients  and  moderns,  are  great  and  numerous.  He  not 
only  entertains  like  Herodotus  ;  he  alfo  inftruXs  and 
interefts  in  the  deepeft  manner.  But  the  great  probity, 
candour,  and  impartiality,  are  what  have  diftinguilh- 
ed  Livy  above  all  hiftorians ;  for  neither  complailance 
to  the  times,  nor  his  particular  connexions  with  the 
emperor,  could  reftrain  him  from  fpeaking  well  of  Pom- 
pey  ;  fo  well,  as  to  make  Auguftus  call  him  a  Pom¬ 
peian.  This  we  learn  from  Cremutius  Cordus,  in  Ta¬ 
citus;  who  relates  alfo,  much  to  the  emperor’s  ho¬ 
nour,  that  this  gave  no  interruption  to  tlieir  friend- 
Ihip.  But  whatever  elogies  Livy  may  have  received 
as  an  hiftorian,  he  has  not  efcaped  cenfure  as  a  writer. 

In  the  age  wherein  he  lived,  Afinius  Pollio  charged 
him  with  Patavinity  ;  which  Patavinity  has  been  va- 
rioufly  explained  by  various  writers,  but  is  generally 
fuppofed  to  relate  to  his  ftyle.  The  moft  common 
is,  that  this  noble  Roman,  accuftomed  to  the  delicacy 
of  the  language  fpoken  in  the  court  of  Auguftus, 
could  not  bear  with  certain  provincial  idioms,  which 
Livy,  as  a  Paduan,  ufed  in  divers  places  of  his  hiftory. 
Pignorius  is  of  another  mind,  and  believes  that  this 
Patavinity  regarded  the  orthography  of  certain  words, 
wherein  Livy  ufed  one  letter  for  another,  according 
to  the  cuftom  of  his  country,  writing  Jibe  and  quafe 
for fibi  and  quafi  ;  which  he  attempts  to  prove  by  fe- 
veral  ancient  inferiptions.  The  exprefiions,  however, 
or  the  orthography  of  words,  are  not  loaded  with  ob- 
feurity,  and  the  perfeX  claffic  is  as  familiarly  acquaint¬ 
ed  with  thofe  fuppofed  provincialifms  as  with  the  pureft 
Latinity.  —  Livy  has  been  cenfured  too,  and  perhaps 
with  juftice,  for  being  too  credulous,  and  burdening 
his  hiftory  with  vulgar  notions  and  fuperftitious  tales. 

He  may  difguft  when  he  mentions  that  milk  and  blood 
were  rained  from  heaven,  or  that  an  ox  fpoke  or  a  wo¬ 
man  changed  her  fex  ;  yet  he  candidly  confeffes  that 
lie  recorded  only  what  made  an  indelible  impreffioa 
upon  the  minds  of  a  credulous  age. 

Is  it  worth  while  to  mention  here  the  capricious 
O  2  and 
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and  tyrannic  humour  of  the  emperor  Caligula,  who 
accufed  Livy  of  being  a  negligent  and  wordy  writer, 
and  refolved  therefore  to  remove  his  works  and  ftatues 
out  of  all  libraries,  where  he  knew  they  were  curioufly 
preferved  ?  Or  the  fame  humour  in  Domitian,  another 
prodigy  of  nature,  who  put  to  death  Metius  Pompo- 
fianirs,  becaufe  he  made  a  collection  of  fome  orations 
of  kings  and  generals  out  of  Livy’s  hiftory  ?  Pope 
Gregory  the  Great,  alfo,  would  not  fuffer  Livy  in  any 
Chriftian  library,  becaufe  of  the  Pagan  fuperftition 
wherewith  he  abounded :  but  the  fame  reafon  held 
good  againft  all  ancient  authors  ;  and  indeed  Gregory’s 
zeal  was  far  from  being  levelled  at  Livy  in  particular, 
the  pontiff  having  declared  war  agairuft  ail  human  learn¬ 
ing- 

Though  we  know  nothing  of  Livy’s  family,  yet  we 
learrr  from  Quintilian,  that  he  had  a  fon,  to  whom  he 
addreffed  fome  excellent  precepts  in  rhetoric.  An  an¬ 
cient  infeription  fpeaks  alfo  of  one  of  his  daughters, 
named  Livia  Shjaria  ■  the  fame,  perhaps,  that  efpoufed 
the  orator  Lucius  Magius,  whom  Seneca  mentions  t 
and  obferves,  that  the  applaufes  he  ufually  received 
from  the  public  in  his  harangues,  were  not  fo  much 
oil  his  own  account,  as  for  the  fake  of  his  father  in 
law. 

Our  author’s  hiftory  has  been  often  publifhed  with 
and  without  the  fupplement  of  Freinlhemius.  The 
heft  editions  are,  that  of  Gronovins,  cum  noth  vario¬ 
rum  &  fu's,  Lugd.  Bat.  1679,  3  vol.  8vo  ;  that  of 
Le  Clerc,  at  Amfterdam,  1709,  10  vol.  1 2nio  5  and 
that  of  Crevier,  at  Paris,  1735,  6  vol.  4to.  Thefe 
have  the  fupplements. — Learning  perhaps  never  fu- 
itained  a  greater  lofs,  in  any  Angle  author,  than  by  the 
deftru&ion  of  the  latter  and  more  interefting  part  of 
Livy.  Several  eminent  moderns  have  indulged  the 
pleaflng  expectation  that  the  entire  work  of  this  noble 
hiftorian  might  yet  be  recovered.  It  has  been  faid  to 
ex  ill  in  an  Arabic  verfion  :  and  even  a  complete  copy 
of  the  original  is  fuppofed  to  have  been  extant  as  late 
as  the  year  1631,  and  to  have  perifhed  at  that  time 
in  the  plunder  of  Magdeburgh.  The  munificent  pa¬ 
tron  of  learning,  Leo  X.  exerted  the  molt  generous 
zeal  to  refcue  from  oblivion  the  valuable  treafure, 
which  one  of  his  moft  bigotted  predeceffors,  above 
mentioned,  had  expelled  from  every  Chriftian  library. 
Bayle  has  preferved,  under  the  article  Leo,  two  curious 
original  letters  of  that  pontiff,  concerning  his  hopes 
of  recovering  Livy ;  which  afford  moft  honourable 
proofs  of  his  liberality  in  the  caufe  of  letters. — A  lately 
difeovered  fragment  of  Livy’s  hiftory  was  publilhed 
in  1773  by  Dr  Bruns. 

Livius  (Andronicus),  a  comic  poet  who  flourilhed 
at  Rome  about  240  years  before  the  Chriftian  era.  He 
was  the  firft  who  turned  the  perfonal  fatyrs  and  fefeen- 
nine  verfes,  fo  long  the  admiration  of  the  Romans,  in¬ 
to  the  form  of  a  proper  dialogue  and  regular  play. 
Though  the  charaCter  of  a  player,  fo  valued  and  ap¬ 
plauded  in  Greece,  was  reckoned  vile  and  defpicable 
among  the  Romans,  Andronicus  aCIed  a  part  in  his 
dramatical  compofitions,  and  engaged  the.  attention 
of  his  audience,  by  repeating  what  he  had  laboured 
after  the  manner  of  the  Greeks.  Andronicus  was  the 
freedman  of  M.  Livius  Salinator,  whofe  children  he 
educated.  His  poetry  was  grown  obfoiete  in  the  age 


of  Cicero,  whofe  nicety  and  judgment  would  not  even 
recommend  the  reading  of  it. 

LIVONIA,  a  large  province  "of  the  Ruffian  em¬ 
pire,  with  the  title  of  a  duchy.  It  is  bounded  onf  the 
north  by  the  gulph  of  Finland,  on  the  weft  by  that 
of  Riga,  on  the  fouth  by  CoUrland,  and  on  the  eaft, 
partly  by  Plefcow,  and  partly  by  Novogorod.  It  is 
about  250  miles  from  north  to  fouth,  and  150  from 
eaft  to  weft.  The  laud  is  fo  fertile  in  corn,  that 
it  is  called  the  granary  of  the  north ;  and  would  pro¬ 
duce  a  great  deal  more,  if  it  was  not  fo  full  of  lakes. 
The  filh  that  abound  here  are  l'almons,  carps,  pikes, 
flat  filh,  and  many  others.  In  the  forefts  there  are 
wolves,  bears,  elks,  rein-deer,  flags,  and  hares.  The 
domeftic  animals  are  very  numerous  j  but  the  ftieep 
bear  very  bad  wool.  Here'  are  a  great  number  of  fo¬ 
refts,  which  confiit  of  birch-trees,  pines,  and  oaks ; 
and  all  the  houfes  of  the  inhabitants  are  built  with 
wood.  The  merchandizes  which  they  fend  abroad  are 
flax,  hemp,  honey,  wax,  leather  Ikins,  and  potatoes. 
The  Swedes  were  formerly  poffeffed  of  this  province, 
but  were  obliged  to  abandon  it  to  the  Ruffians  after 
the  battle  of  Pultowa  ;  and  it  was  ceded  to  them  by 
the  peace  of  the  North,  concluded  in  1722,  which  was 
confirmed  by  another  treaty  in  1 742.  It  is  divided  in¬ 
to  two  provinces,  viz.  Letonia  and  Eftonia  j  and  two 
iflands  called  Oefel  and  Dagho,  which  are  again  fubdi- 
vided  into  feveral  diftri&s. 

LIVONICA-terra,  a  kind  of  fine  bole  ufed  in 
the  toops  of  Germany  and  Italy.  It  is  found  in  Livo¬ 
nia,  from  whence  it  takes  its  name,  and  alfo  in  fome 
other  parts  of  the  world.  It  is  generally  brought  to 
us  in  little  cakes,  fealed  with  the  impreffion  of  a  church 
and  an  efcutcheon,  with  two  crofs  keys. 

LIVRE,  a  French  money  of  account,  containing 
20  fols.  See  Man  et-T able. 

LIXA,  or  Lixus  (anc.  geog.)  a  town  on  the  At¬ 
lantic  near  the  river  Lixus  ;  made  a  Roman  colony 
by  Claudius  Csefar ;  famous  in  mythology  for  the 
palace  of  Anteus  and  his  encounter  with  Hercules, 
(Pliny).  Now  Laroche,  fixty-fiie  leagues  to  the 
fouth  of  the  ftraits  of  Gibraltar. 

LIXIVIOUS,  an  appellation  given  to  falts  ob¬ 
tained  from  burnt  vegetables  by  pouring  water  on  their 
allies.  • 

LIXIVIUM,  in  pharmacy,  &c.  a  ley  obtained  by 
pouring  fome  liquor  upon  the  alhes  of  plants  »  which 
is  more  or  lefs  powerful,  as  it  has  imbibed  the  fixed 
falts  contained  in  the  alhes. 

LIXNAW,  a  barony  in  the  county  of  Kerry  and 
province  of  Munfter  in  Ireland,  which  gives  title  of 
Baron  to  the  earls  of  Kerry  -r  the  village  here  of  this 
name  being  their  ancient  feat,  where  the  caftle  was 
ereffed.  This  feat  Hands  agreeably  on  the  river  Brick, 
which  is  here  cut  into  feveral  pleafant  canals,  that  a- 
dorn  its  plantations  and  gardens ;  the  improvements 
are  exteniive,  moft-  of  the  viftoes  and  avenues  termi¬ 
nating  by  different  buildings,  feats,  and  farm-houfes. 
The  tide  flows  up  to  the  gardens,  whereby  boats  of  a 
confiderable  burden  may  bring  up  goods  to  the  bridge 
near  the  houfe  :  here  are  two  ftone-bridges  over  the 
Brick,  the  oldeft  of  which  was  built  by  Nicholas  the 
third  baron  Lixnaw,  who  was  the  firft  perfon  that 
made  caufeways  to  this  place,  the  land  being  naturally 

wet 
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L?za;d  wet  and  marfhy.  W.  Long.  9.  15.  N.  Lat.  52.  a  vein  of  earth  or  ftone,  or  fome  other  metalline  fub-  L'ad 

||  15.  ftance ;  in  which  cafe  it  generally  happens,  that  one  II 

t  Load.  LIZARD,  in  zoology.  See  Lacerta.  part  of  the  load  is  moved  to  a  confiderable  diftance  on  Eoango.  ^ 

Lizard,  in  geography,  a  cape  or  promontory  of  one  fide.  This  tranfient  load  is,  by  the  miners,  termed 


Cornwall,  fituated,  according  to  the  moft  common 
computation,  in  W.  Long.  5.  47.  N.  Lat.  49.  50. 
LLANDAFF.  See  Landaff. 

LLOYD  (Nicholas),  a  learned  Englifh  writer  in 
the  1 7th  century,  was  born  in  Flintflure  in  England, 


/looting  •  and  the  part  of  the  load  which  is  moved, 
is  by  them  faid  ,to  be  heaved.  This  fracture  or  heave 
of  a  load,  according  to  Mr  Price,  is  produced  by  a 
fubfidence  of  the  it  rata  from  their  primary  pofitions, 
which  he  fuppofes  to  have  been  horizontal  or  parallel 


and  educated  at  Wadham  college,  Oxford.  He  was  to  the  furface  of  the  earth,  and  therefore  ihould  more 
retStor  o'f  Newington  St  Mary  near  Lambeth  in  Surry,  properly  be  called  a  depreifion  than  a  heave.  This 
till  his  death,  which  happened  in  1680.  His  DiSio-  heaving  of  the  load  would  be  an  inexpfeffible  lofs  to  the 


nariurn  Hi/loricum  is  a  valuable  work,  to  which  Hoff¬ 
man  and  Moreri  are  greatly  indebted. 

Lloyd  ( William),'  a  moft  learned  Englifh  writer 
and  bifhop,  was  born  in  Berkftiire  in  England  in  1627. 
He  was  educated  under  his  father,  reftor-  of  Sonning, 
and  vicar -of  Tyle-hurft  in  Berkftiire;  then  went  to 
Oxford,  and  took  orders.  In  1660  he  was  made  pre¬ 
bendary  of  Rippon;  and  in  1666  chaplain  to  the  king. 
^irx  1667  he  took  the  degree  of  doctor  of  divinity ;  in 
1672  he  was  inftalled  dean  of  Bangor;  and  in  1680 
was  confecrated  bifhop  of  St  Afaph.  He  was  one  of 
the  fix  bifhops  who,  with  archbiihop  Sancroft,  were 
committed  prifoners  to  the  Tower  of  London,  for  fub- 


miner,  did  not  experience  teach  him,  that  as  the  loads 
always  run  on  the  fides  of  the  hills,  fo  the  part  heaved 
is  always  moved  toward  the  defcent  of  the  hill ;  fo  that 
the  miner,  working  toward  the  afcent  of  the  hill,  and 
meeting  a  Booking,  confiders  himfelf  as  working  in 
the  heaved  part  ;  wherefore,  cutting  through  the 
Booking,  he  works  upon  its  back  up  the  afcent  of  the 
hill,  till  he  recovers  the  load,  and  vice  verfa. 

Load  is  alfo  ufed  for  nine  difhes  of  ore,  each  difh 
being  about  half  a  hundred  weight. 

LOADSTONE.  See  Maonet. 

LOAMS,  in  natural  hiftory,  are  defined  to  be  earths 
compofcd  of  diffimilar  particles,  ftiff,  denfe,  hard,  and 


fcribing  a  petition  to  the  king  againft  diftributing  and  rough  to  the  touch  ;  not  eafily  broke  while  moift,  rea- 

— lu/l. —  i_:_  j--v — —  r—  _r  — r_: - -  dily  diffufible  in  [water,  and  compofed  of  fand  and  a 

tough  vifcid  clay.  Of  thefe  loams  fome  are  whitifh  and 
others  brown  and  yellow. 

LOAN,  any  thing  given  to  another,  on  condition 
of  return  or  payment. 

Public  Loans.  See  Futfns,  and  National  Debt. 
LOANDA,  a  province  of  the  kingdom  of  Angola 
in  Africa.  It  is  an  ifland  about  15  miles  in  length, 
and  three  in  breadth  ;  remarkable  chiefly  for  the  capi- 


publi fhing  his  declaration  for  liberty  of  confcicnce. 
Soon  after  the  revolution  he  was  made  almoner  to  king 
William  and  queen  Mary:  in  1692  he  was  tranflatedto 
the  bilhopric  of  Litchfield  and  Coventry;  and  in  1699, 
to  the  fee  of  Worcefter,  where  he  fat  till  his  death, 
which  happened  in  1717,  the  91ft  year  of  his  age.  Dr 
Burnet  gives  him  an  exalted  character,  and  his  works 
are  highly  efteemed. 

LOACH,  in  ichthyology.  See  Cobitis 


LOAD,  or  Lode,  in  mining,  a  word  ufed  efpe-  tal  of  Angola  fituated  upon  it,  in  E.  Long.  12.  25. 


daily  in  the  tin-mines,  for  any  regular  vein  or  courfej 
whether  metallic  or  not;  but  moft  commonly  load  means 
a  metallic  vein. 

It  is  to  be  obfervcd,  that  mines  in  general  are  veins 
or  cavities  within  the  earth,  whofe  fides  receding  from 


S.  Lat.  8.  45.  This  town  was  built  by  the  Portuguefe 
in  1578,  under  the  direction  of  the  firft  Portuguefe 
governor  in  thefe  parts.  It  is  large,  populous,  and 
pleafantly  feated  on  the  declivity  of  a  hill  near  the 
fea-coaft,  and  facing  the  fouth-weft.  The  ifland  is 


or  approaching  to  each  other,  make  them  of  unequal  fupplied  with  frefti  water  from  wells  dug  in  it ;  and 


breadths  in  different  places,  fometimes  forming  larg< 
fpaces,  which  are  called  holes ;  thefe  holes  are  filled 
like  the  reft  with  fubftances,  which,  whether  metallic, 
or  of  any  other  nature,  are  called  loads.  When  the 
fubftances  forming  thefe  loads  are  reducible  to  metal, 
the  loads  are  by  the  Englilh  miners  faid  to  be  alive, 
otherwife  they  are  termed  dead  loads. 

In  Cornwall  and  Devonftrire  the  loads  all  hold  their 
courfe  from  ealtward  to  we  Award,  tho’  in  other  parts  of 
England  they  frequently  run.  from  north  tofouth.  The 
miners  report,  that  the  fides  of  the  load  never  bear  in 
a  perpendicular,  but  always  overhang  either  to  the 
north  or  fouth  above.  The  mines  feem  to  have  been 
fo  many  channels  through  which  the  waters  pafs  with¬ 
in  the  earth  ;  and  like  rivers  they  have  their  fun:  11 
branches  opening  into  them  in  all  directions :  thefe  are 
by  the  miners  termed  the  feeders  of  the  load.  Moft 
mines  have  ftreams  of  water  running  through  them ; 
and  when  they  are  found  dry  ,  it  feems  owing  to  the 


which  are  not  funk  below  the  depth  of  three  feet  when 
they  are  filled  with  excellent  water.  It  is  remarkable, 
however,  that  the  water  of  thefe  wells  continues  good 
only  during  the  time  of  high-tide  ;  for,  as  that  finks, 
the  water  becomes  more  and  more  brackifh,  till  at  lail 
it  is  quite  fait,  almoft  as  much  as  the  fea  itfelf.  On 
the  coaft  of  this  ifland  are  fiihed  the  zimbis,  or  (hells 
ufed  in  feveral  parts  of  Africa  inftead  of  money  ;  and 
with  thefe  fhells,  inftead  of  coin,  is  carried  on  a  great 
part" of  the  traffic  of  this  country. 

LOANGO,  a  kingdom  of  Africa,  extending  itfelf 
about  1 80  geographical  miles  in  length  from  fouth  to 
north  ;  that  is,  from  cape  St  Catliarine  under  the  fe- 
cond  degree  of  fouth  latit  ude,  to  a  fmali  river  called 
Lovanda  Louifia ,  on  the  5th  degree  of  the  fame.  From 
weft  to  eaft  it  extends  from  Cape  Negro  on  the  coaft 
of  Ethiopia  towards  the  Buchumalean  mountains,  fo 
called  on  account  of  their  vaft  quantity  of  ivory  and 
great  droves  of  elephants,  about  300  miles.  It  is  di¬ 


water  having  changed  its  courfe,  which  it  feems  fome-  vided  into  four  principal  provinces,  viz.  thofe  of  Lo- 
times  to  have  been  compelled,  to  by  the  load’s  having  vangiri,  Loango-mongo,  Chilongo,  and  Piri. 
filled  up  the  coui  fe,  and  fometimes  to  have  fallen  into  The  inhabitants  are  very  black,  well-fhaped,  and 
ether  more  eafy  channels.  of  a  mild-temper.  The  men  wear  long  petticoats,  from 

The  load  is  frequently  intercepted  by  the  crofling  of  the  waill  downwards,  and  have  round  their  waift  a 
5  piece 
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Lnango  piece  of  cloth  half  an  ell  or  a  quarter  broad,  over 
II  which  they  wear  the  ikin  of  a  leopard,  or  fome  other 
Lobtl  a.  w;]j  beaft,  hanging  before  them  like  an  apron.  On 
v~  their  head  they  wear  a  cap  made  of  grafs,  and  quilt¬ 
ed,  with  a  feather  a-top  of  it ;  and  on  their  (houlder, 
or  in  their  hand,  they  carry  a  buffalo’s  tail,  to  drive 
away  the  mulkettos.  The  womens  petticoats  are 
made  only  of  ftraw,  about  an  ell  fquare,  with  which 
they  cover  their  privities,  but  leave  the  greateft  part 
of  their  thighs  and  buttocks  bare  :  the  reft  of  their 
body  is  quite  bare,  except  that  on  their  legs  they  wear 
little  firings  of  beads  made  of  fhells,  and  fmall  brace¬ 
lets  of  ivory  on  their  anus.  They  anoint  themfelves 
with  palm-oil,  mixed  with  a  kind  of  red  wood  redu¬ 
ced  to  powder. 

This  country  abounds  with  poultry,  oxen,  cows, 
Iheep,  goats,  elephants,  tigers,  leopards,  civet-cats, 
and  other  animals ;  fo  that  here  are  great  quantities 
of  elephants  teeth,  and  fine  furs,  to  be  traded  for. 

The  capital  city,  where  the  king  refides,  is  called 
Loango,  or  Banza-Loangeri,  and,  in  the  language  of 
the  negroes,  Boaric.  This  city  is  fituated  in  South 
Lat.  4  j-  degrees,  a  league  and  a  half  from  the  fea- 
coaft.  It  is  a  pretty  large  city,  (haded  and  adorned 
with  bananas,  palm,  and  other  trees.  The  king,  who 
refides  in  a  large  -palace  in  the  middle  of  it,  has  about 
1500  concubines.  If  any  of  them  is  furprifed  in  adul¬ 
tery,  (he  and  her  paramour  are  inftantly  conveyed  to 
the  top  of  a  very  high  hill,  whence  they  are  hurled 
down  headlong  from  the  fteepeft  place. 

Every  man  marries  as  many  wives  here  as  he  pleafes, 
who  are  obliged  to  get  their  hulbands  a  livelihood,  as 
is  the  practice  all  along  the  African  coaft  inhabited  by 
blacks.  The  women,  therefore,  cultivate  the  land,  fow 
and  reap,  while  the  lazy  hufbands  loiter  away  their 
time 'in  idlenefs. 

The  king’s  revenue  confifts  in  elephants  teeth,  cop¬ 
per,  and  a  kind  of  petticoats  made  of  palm-tree  leaves, 
and  called  lavogus :  he  has  whole  ftore-houfes  full  of 
thefe  lavogus  ;  but  his  greateft  riches  confift  in  (laves 
of  both  fexes. 

LOBBY,  in  architefture,  is  a  fmall  hall  or  waiting- 
room  :  it  is  alfo  an  entrance  into  a  principal  apartment, 
where  there  is  a  confiderable  fpace  between  that  and  a 
portico  or  veftibule,  and  the  length  or  dimenfions  will 
not  allow  it  to  be  confidered  as  a  veftibule  or  an  anti¬ 
room.  See  Antichamber. 

LOBE,  in  anatomy,  any  flc(hy  protuberant  part,  as 
the  lobes  of  the  lungs,  the  lobes  of  the  ears,  &c. 

LOBELIA,  cardinal-flow  Eft  :  A  genus  of  the 
monogamia  order,  belonging  to  the  fyngenefia  clafs  of 
plants  ;  and  in  the  natural  method  ranking  under  the 
29th  order,  Campanacea.  The  calyx  is  quinquefid  ;  the 
corolla  monopetalous,  and  irregular  ;  the  capfule  infe¬ 
rior,  bilocular,  or  trilocular.  There  is  a  great  number 
of  fpecies,  but  only  four  of  them  are  cultivated  in  our 
gardens ;  two  of  which  are  hardy  herbaceous  plants 
for  the  open  ground,  and  two  (hrnhby  plants  for  the 
ftove.  They  are  all  fibrous  rooted  perennials,  riling 
with  ereft  (talks  from  two  to  five  or  fix  feet  high,  or¬ 
namented  with  oblong,  oval,  fpear-lhaped,  fimple  leaves; 
amd  fpikes  of  beautiful  monopetalous,  fomewhat  rin- 
gent,  five-parted  (lowers,  of  fcarlet,  blue,  and  violet  co¬ 
lours.  They  are,  eafily  propagated  by  feeds,  offsets, 
*nd  cuttings  -of  tlieir  italics.  The  tender  kinds  require 
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the  common  treatment  of  other  exotics.  They  are  na-  Lobetum 
tives  of  America;  from  which  their  feeds  mult  be  pro-  II 
cured.  Locarno. 

The  root  of  a  fpecies  called  the  fipbilitica  is  an  article  '  ~ 
of  the  materia  medica.  This  fpecies  grows  in  moift  places 
in  Virginia,  and  bears  our  winters.  It  is  perennial,  has< 
an  ered  (talk  three  or  four  feet  high,  blue  flowers,  a 
milky  juice,  and  a  rank  fmell.  The  root  confifts  of  white 
fibres  about  -two  inches  long,  refembles  tobacco  in 
tafte,  which  remains  on  the  tongue,  and  is  apt  to  ex¬ 
cite  vomiting.  It  is  ufed  by  the  North  American  In¬ 
dians  as  a  fpecific  in  the  venereal  difeafe.  The  form  is 
that  of  decodion  ;  the  dofe  of  which  is  ordered  to  be 
gradually  increafed  till  it  bring  on  very  confidei-able 
purging,  then  to  be  intermitted  for  a  little,  and  again 
ufed  in  a  more  moderate  degree  till  the  cure  be  com¬ 
pleted.  The  ulcers  are  alfo  walhed  with  the  decoc¬ 
tion,  and  the  Indians  are  faid  to  fprinkle  them  with  the 
powder  of  the  inner  bark  of  the  fpruce  tree.  The 
lame  ftridnefs  of  regimen  is  ordered  as  during  a  faliva- 
tion  or  mercurial  courfe.  The  benefit  to  be  derived 
from  this  article  has  not,  as  far  as  we  know,  been  con¬ 
firmed  either  in  Britain  or  by  thg  piaditioners  in  Vir¬ 
ginia:  for  there,  as  well  as  in  this  country,  recourfe  is 
almoit  univerfally  had  to  the  ufe  of  mercury  ;  and  it  is 
probably  from  this  reafon  that  the  London  college 
have  not  received  it,into  theif  lift.  It,  however,  feems 
to  be  an  article  which,  in  fome  cafes  at  lead,  dfcferves 
a  trial. 

LOBETUM,  anciently  a  town  of  the  Hither 
Spain  :  faid  to  have  been  built  by  the  Libyan  Hercu¬ 
les,  (Pliny.)  Now  Albarazm,  a  town  of  Arragon  on 
the  confines  of  New  Caftile,  on  the  river  Guadalavir. 

E.  Long.  2.  N.  Lat.  40.  40.  " 

LOBINEAU  (Guy  Alexis),  a  Benediftine  monk, 
born  at  Renne  in  1 666,  fpent  his  whole  life  in  the 
ftudy  of  hiftory,  and  the  writing  of  feveral  works  ;  the 
principal  of  which  are.  The  hiftory  of  Brittany,  2  vols 
folio;  and  A  continuation  of  Felibien’s  hiftory  of  Paris, 

9  vols  folio.  He  died  in  1727. 

LOBO  (Rodriguez  Francis),  a  celebrated  Portu- 
guefe  poet,  was  born  at  Leiria,  a  fmall  town  of  Eftra- 
madura.  He  wrote  an  heroic  poem,  fome  eclogues, 
and  a  piece  intitled  Euphrofyne ,  which  is  the  favourite 
comedy  of  the  Portuguefe.  His  works  were  collefttd 
and  priuted  together  in  Portuguefe  in  1721,  in  folio. 

He  flourifhed  about  1610. 

Lobo  (Jerome),  a  famous  Portuguefe  Jefuit,  bora 
at  Lilbon,  went  into  Ethiopia,  and  dwelt  there  for  a 
long  time.  At  his  return  he  was  made  reftor  of  the 
college  of  Coimbra,  where  he  died  in  1678.  He  wrote 
An  hiftorical  account  of  Abyfiinia,  which  is  by  fome 
efteeined  a  very  accurate  performance.  • 

LOBSTER,  in  zoology,  a  fpecies  of  cancer.  See 
Cancer. 

LOCAL,  in  law,  fomething  fixed  to  the  freehold, 
or  tied  to  a  certain  place  :  thus,  real  actions  are  local, 
fince  they  muft  be  brought  in  the  country  where  they 
lie  ;  and  local  cuftoms  are  thofe  peculiar  to  certain 
countries  and  places. 

Local  Medicines ,  thofe  deftined  to  aft  upon  par¬ 
ticular  parts  ;  as  fomentations,  epithems,  veficatories, 

&c. 

LOCARNO,  a  town  of  Swifferland,  capital  of  a 
bailiwick  of  the  fame  name,  feated  at  the  north  end 
1  .of 
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Locatellus  Gf  tlie  lake  Maggiore,  near  the  river  Magie.  It  car- 

U.  ries  on  a  great  trade  ;  and  the  country  abounds  in 

,  Lochia,  pastures,  wine,  and  fruits.  £.  Long.  8.  41.  N.  Lat. 

»  4 6.  6. 

LOCATELLUS’s  BalsAm.  See  Pharmacy- 

LOCHABER,  a  diftriel  of  the  fhire  of  Invernefs 
in  Scotland.  It  is  bounded  by  Moydart  on  the  weft, 
Glengary  on  the  north,  Badenoch  on  the  eaft,  and 
Lorn  on  the  fouth.  It  derives  its  name  from  the  lake 
or  loch  Aber;  and  extends  about  20  miles  from  eaft  to 
weft,  and  36  from  north  to  fouth.  The-  country  is 
barren,  bleak,  mountainous,  and  rugged.  In  one  of 
the  rrtoft  barren  parts  of  this  country,  near  the  mouth 
of  the  river  Aber,  in  the  centre  between  the  Weft  and 
North  Highlands,  Hands  Fort-William,  with  the  town 
of  Maryburgh,  built  upon  a  navigable  arm  of  the  fea, 
not  far  from  the  foot  of  a  very  high  mountain,  called 
Benevis .  The  town,  defigned  as  a  futlery  for  the  gar- 
rifon,  was  erected  into  a  borough  ;  and  the  fort  itfelf 
w.as  defigned  as  a  check  upon  the  clan  Cameron,  w'ho 
had  been  guilty  of  depredations  and  other  irregulari¬ 
ties.  It  is  inhabited  moftly  by  the  Macdonalds,  Ca¬ 
merons,  and  Mackiutoflies  ;  who  are  not  the  moil  ci¬ 
vilized  people  in  Scotland,  though  their  chiefs  are  ge¬ 
nerally  perfons  of  education,  honour,  and  hofpitality. 
Macdonald  of  Glengary,  defcended  in  a  ftraight  fine 
from  Donald  of  the  Ifles,  poffcffed  a  feat  or  caftle  in 
this  diftriCt,  which  was  burnt  to  the  groundj  and  de- 
ftroyed  in  the  year  1715,  in  confequence  of  his  decla¬ 
ring  for  the  Pretender.  The.  elegant  houfe  and  gar¬ 
dens  belonging  to  Cameron  of  Loehiel  underwent  the 
fame  fate,  for  the  fame  reafon,  after  the  extinction  of 
the  rebellion  in  the  year  1 746.  The  cadets  of  thefe 
families,  which  have  formed  a  kind  of  inferior  gentry, 
are  lazy,  indigent,  and  uncleanly  ;  proud,  ferocious, 
and  vindictive.  The  common  people,  though  cele¬ 
brated  for  their  bravery,  fidelity,  and  attachment  to 
their  chiefs,  are  counted  very  lavage,  and  much  ad¬ 
dicted  to  rapine;  They  fpeak  the  Erfe  language,  and 
conform  to- the  culloms  we  have  deferibed  as  peculiar 
to  the  Highlanders.  They  pay  very  little  attention 
to  any  fort  of  commerce  but  that  which  confiits  in  the 
fale  of  their  black  cattle,  and  lead  a  fort  of  vagrant 
life  among  the  hills ;  hunting,  fowling,  and  fi thing,  as 
the  fealons  permit,  and  as  their  oecalions  require. 
They  delight  in  arms,  which  they  learn  to  handle  from 
their  infancy;  fubmit  patiently  to  difeipline  in  the 
character  of  foldiers ;  and  never  fail  to  fignalize  thein- 
felves  in  the  field  by  their  fobriety,  as  well  as  their  va¬ 
lour.  While  they  remain  ifl  their  own  country,  no¬ 
thing  can  be  more  penurious,  mean,  fordid,  and  un¬ 
comfortable,  than  the  way  of  life  to  which  thefe  poor 
people  are  inured,  whether  we  confider  their  drefs,  diet, 
6r  lodging.  In  point  of  provifion,  they  are  fo  irapro- 
•vident  or  ill  fupplied,  that,  before  the  winter  is.  over, 
whole  families  are  in  danger  of  fturvirig.  In  this 
emergency,  they  bleed'  their  miferable  cattle,  already 
reduced  to  flein  and  bone,  and  eat  the  blood  boiled 
with  oatmeal.  This  evacuation,  added  to  their  for¬ 
mer  weaknefs,  enfeebles  the  cows  to  fucli  a  degree, 
that  when  they  lie  down  they  cannot  rife  again  with¬ 
out  afliftance. 

LOCHIA,  ip  midwifery,  a  flux  from  the  uterus 
confequeirt- to  delivery.  See  Midwifery. 
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LOCK,  a  well-known  inftrumen.t  ufed  for  fattening  I-ocR. 
doors,  chefts,  &c.  generally  opened  by  a  key.  »— y— . 

The  lock  is  reckoned  the  mafter-piece  in  fmithery  ; 
a  great  deal  of  art  and  delicacy  being  required  in  con¬ 
triving  and  varying  the  wards,  fprings,  bolts,  &c.  and 
adj  ufting  them  to  the  places  where  they  are  to  be 
ufed,  and  to  the  various  occafions  of  ufing  thetn. 

I  rom  the  various  ftructure  of  locks,  accommodated 
to  their  different  intentions,  they  acquire  various  names. 

Tliofc  placed  on  outer-doors  arc  called  Jlock-hcks;  thofc 
on  chamber-doors,  Jpring-locls  ;  thofe  on  trunks,  trunk - 
loch,  pad-locks ,  &c. 

Of  thefe  the  fpring-lock  is  the  mo  ft  confiderable, 
both  for  its  frequency  and  the  curiofity  of  its  ftrutture. 

Its  principal  parts  are,  the  main-plate,  tlie  cover-plate, 
and  the  pin-hole  :  to  the  main-plate  belong  the  key¬ 
hole,  top-hook,  crofs-wards,  bolt-toe  or  bo’t-knab, 
drawback-fpring  tumbler,  pin  of  the  tumbler,  and  the 
ftaples  ;  to  the  cover-plate  belong  the  pin,  main-ward, 
crofs-ward,  ftep-ward  or  dap-ward  ;  to  the  pin-hole 
belong  the  hook-ward,  main  crofs-ward,  fhank,  the  pot 
or  bread,  bow-ward,  and  bit- 

As  on  the  proper  conftrurition  of  locks  the  fecurity 
of  the  moil  valuable  kinds  of  property  almoft  entirely 
depends,  and  as  numberlefs  devices  are  continually 
fallen  upon  to  elude  the  utmoft  efforts  of  mechanical 
invention  in  this  refpeCt,  it  thence  becomes  an  objeCt 
of  no  fruall  importance  to  invent  a  lock'  which  it  ftiould 
be  impofible  to  open  except  by  its  proper  key.  A  trea¬ 
tise  upon  this  fubjeft  has  been  publifhed  by  Mr  Jo- 
feph  Brama ;  who  is  confident  that  he  has  brought 
the  matter  to  the  requifite  perfection,  and  that  every 
one  may  reft  affured  of  the  fecurity  of  his  property 
when  under  the  protection  of  a  lock  of  his  invention! 

He  begins  with  obferving,  that  the  principle  on  which 
all  locks  depend,  is  the  application  of  a  lever  to  an  in¬ 
terior  bolt,  by  means  of  a  cpmmunication  from  with¬ 
out  ;  10  that,  by  means  of  the  latter,  the  lever  ads 
upon  the  bolt,  and  moves  it  in  fuch  a  manner  as  to 
fecure  the  lid  or  door  from  being  opened  by  any  pull 
or  pu/h  from  without.  The  fecurity  of  locks  in  ge¬ 
neral  therefore  depends  on  the  number  of  impediments 
we  can  interpofe  betwixt  the  lever  ;  the  key]  and  the' 
bolt  which  fee u res  the  door  ;  and  thefe  impediments 
are  well  known  by  the  name  of  wards ,  the  number  and 
intricacy  of  which  alone  are  fuppofed  to  diftingnifti  a 
good  lock  from  a  bad  one.  If  thefe  wards,  however, 
do  not  in  an  effedual  manner  preclude  the  accefs  of  all 
other  inftruments  befides  the  proper  key,  it  is  ftill 
poffible  for  a  mechanic  of  equal  fkill  with  the  lock- 
maker  to  open  it  without  tlie  key,  and  thus  to  cluda 
the  labour  of  the  other. 

“  Locks  (fays  our  author)  have  been  conftruded, 
and  are  at  prefent  much  ufed  and  held  in  great  efteem, 
from  which  the  picklock  is  excluded:  but  the  admif- 
fion  of  falfe  keys  is  an  imperfe&ion  for  which  no  loek- 
fmith  has  ever  found  a  corrective;  nor  can  this  imper¬ 
fection  be  remedied  whilft  the  protection  of  the  bolt 
is  wholly  confided’  to  Jixed  wards.”  This  pofition  is 
proved  by  a  remark,  that  the  wards,  let  them  he  as 
intricate  as  we  pleafe,  mult  all  be  expreffed  on  what  is 
called  the  bit  or  web  of  the  key :  and  therefore,  when 
all  tlie  varieties  that  can  be"  expreffed  on  this  bit  or  web 
have  been  run  through,  every  fucceeding  lock  muft  be" 
tlie  counterpart  of  fome  others  and  consequently  the 

fame . 
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.Lock,  fame  key  which  opens  one  will  open  the  other  alfo. 

. . .  This  is  evident  from  the  locks  ufually  put  upon  drawers; 

and  which,  though  they  {hould  be  made  to  refill  the 
picklock,  are  {till  liable  to  be  opened  by  ten  thoufand 
other  keys  befides  that  appropriated  to  each  of  them. 
But  though  the  variety  of  wards  could  be  augmented 
even  to  infinity,  Hill  there  could  be  no  feeurity  againll 
falfe  keys  ;  for  as  every  one  of  the  wards  mull  be  ex- 
preffed  on  the  web  of  the  key,  if  another  key  with  a 
web  quite  plain  be  made  to  fit  the  key-hole  exactly, 
we  have  only  to  cover  it  over  with  foine  colouring  fub- 
liance  upon  which  the  wards  may  make  an  imprefiion ; 
after  which,  it  is  eafy  to  cut  out  tire  web  in  a  proper 
manner  for  admitting  them,  when  the  lock  will  be  as 
eafily  opened  by  the  falfe  as  by  the  true  key. 

The  firlt  perfon,  according  to  our  author,  who  had 
any  claim  to  merit  in  the  branch  of  lock-making,  is 
Mr  Baron  ;  whofe  lock  he  acknowledges  to  be  by  far 
more  perfect  and  fecure  than  any  that  ever  appeared 
before  ;  though  he  ftill  confiders  it  as  unfit  for  giving 
that  abfolute  feeurity  which  is  to  be  wiflied  for.  His 
improvement  confifted  in  the  proper  application  of 
what  are  called  tumblers.  “  Thefe  (fays  Mr  Bramah) 
are  a  kind  of  grapple  ;  by  which  the  bolt  is  confined, 
as  well  in  its  active  as  in  its'paflive  Ration,  and  render¬ 
ed  immoveable  till  fet  at  liberty  by  the  key.  One  of 
thefe  inftruments  is  commonly  introduced  into  all  locks 
that  are  of  any  ufe  or  value  ;  it  is  lodged  behind  the 
bolt,  and  is  governed  by  a  fpring  which  atfts  upon  the 
tumbler  a9  the  tumbler  a£ls  upon  the.  bolt :  The  ap¬ 
plication  therefore  of  any  force  to  the  tumbler,  which 
is  fuperior  to  the  force  of  the  fpring,  will  caufe  it  to 
quit  its  hold,  and  fet  the  bolt  at  liberty-.”  In  the 
common  method  of  applying  thefe  machines,  however, 
it  matters  nothing  how  far  the  tumbler  is  lifted  above 
the  point  at  which  it  ceafes  to  control  the  bolt ;  but 
it  is  otherwife  in  thofe  ,of  Mr  Baron’s  conllrudlion. 
The  action  of  his  tumblers  is  circumfcribed  by  a  cer¬ 
tain  fpace  cut  in  the  centre  of  the  bolt,  of  dimenfions 
fufficient  only  to  anfwer  the  purpofe  intended.  The 
fpace  in  which  the  tumbler  moves  is  an  oblong  fquare  ; 
and  is  not  only  furniffied  with  niches  on  the  underfide 
into  which  the  hooks  of  the  tumblers  are  forced  by  the 
fpring  as  in  other  locks,  but  is  provided  with  cor- 
refpondent  niches  on  the  other  fide,  into  which  the 
hooks  are  driven,  if  any  greater  force  be  applied  to  the 
tumblers  than  what  is  juft  fufficient  to  difengage  them 
from  the  bolt.  Hence  it  becomes  abfolutely  neceffary, 
in  the  making  of  a  falfe  key,  to  conftrnCt  it  in  fuck  a 
manner,  that  it  may  with  the  greatell  exaftnefs  give 
the  requifite  degree  of  preffure,  and  no  more. 

Mr  Bramah  allows  that  this  is  a  very  great  improve¬ 
ment,  but  objefts  that  it  is  Hill  poffible  to  frame  a  key 
which  will  open  it  as  well  as  its  own  ;  nor  will  the  ad¬ 
dition  of  any  number  of  tumblers  preclude  the  pofiibi- 
lity  of  opening  it.  “  By  giving  (fays  he)  an  uniform 
motion  to  the  tumblers,  and  prefenting  them  with  a 
face  which  exactly  tallies  with  the  key,  they  ftill  par¬ 
take,  in  a  very  great  degree,  of  the  nature  of  fixed 
wards;  and  the  feeurity  of  his  lock  is  thereby  render¬ 
ed  in  a  proportionable  degree  defective.  Thus,  flip* 
pofe  the  falfe  key  to  have  paifed  the  wards,  and  to  be 
in  contact  with  the  moft  prominent  of  the  tumblers, 
the  imprefiion,  which  the  ilighteft  touch  will  leave  on 
the  key,  will  direft  the  application  of  the  file  till 
N°  183. 
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fufficient  fpace  is  prepared  to  give  it  a  free  paffage.  Bock, 
The  key  will  then  bear  upon  a  more  remote  tumbler  ;  ,*-*v**0 
whieh  difficulty  being  in  like  manner  got  over,  the 
lock  will  be  as  eafily  opened  by  the  falfe  as  by  the  true 
key.” 

This  feemingly  infuperable  objection  to  the  perfec¬ 
tion  of  lock-making,  however,  our  author  removes  with 
the  greateft  eafe  imaginable,  by  caufing  the  tumblers 
which  project  unequally  to  prefent  a  plane  furface  : 
whence  they  would  require  a  feparate  and  unequal  mo¬ 
tion  to. difengage  them;  of  confequence  no  diilin.it  im- 
preffion  could  be  made  by  them  upon  the  plane  furface 
of  the  web  that  would  give  any  idea  of  their  pofitions 
with  regard,  to  one  another,  and  the  conilruCtion  of  a 
falfe  key  would  be  altogether  impofiible. 

But  though  the  principal  difficulty  with  regard  to 
Mr  Baron’s  lock  be  now  overcome,  others  ftill  occur, 
viz.  the  difficulty  of  making  locks  which  are  conftrudt- 
ed  with  tumblers  fufficiently  durable.  The  tumblers 
themfelves,  he  obferves,  rauft  be  but  fiightly  made  ; 
and  being  expofed  to  perpetual  friction  by  the  key  and 
their  own  proper  motion,  they  muft  foon  decay  ;  and 
the  keys  of  Mr  Baron’s  locks,  he  alio  obferves,  are  much 
lefs  durable  than  thofe  of  any  other  locks  he  ever 
faw. 

With  regard  to  the  lock  which  Mr  Bramah  pre- 
fents  to  the  public  as  abfolutely  perfect,  lie  informs 
us,  that  the  idea  of  conitrufting  it  was  firft  fuggeiled 
by  the  alarming  increafe  of  houfe-robberies,  which  may 
reafonably  be  fuppofed  to  be  perpetrated  in  a  great 
meafure  by  perfidious  fervants,  or  accomplifhed  by  their 
connivance.  Thus  it  is  evident,  that  the  locks  which 
might  exelude  ordinary  houfe-breakers  could  be  no  fc- 
curity  againll  faithlefs  fervants,  who  having  conilant 
accefs  to  the  locks,  might  eafily  get  falfe  keys  fabri¬ 
cated  at  their  leifure.  In  coniidering  the  fubjeft,  our 
author  was  convinced,  that  his  hope  of  fuccefs  de¬ 
pended  entirely  upon  his  uiing  means  as  difiimilar  as 
poffible  to  thofe  by  which  the  old  locks  were  con- 
ftru&ed  ;  as  thefe,  however  varied,  had  been  found 
infufficient  for  the  purpofe.  “  As  nothing  (fays  he) 
can  be  more  oppofite  in  principle  to  fixed  wards  than 
a  loek  which  derives  its  properties  from  the  motion  of 
all  its  parts,  I  determined  that  the  conilruCtion  of  fueh 
a  lock  (hould  be  the  fubjeift  of  my  experiment.”  In 
the  profecution  of  this  experiment  he  had  the  fatisfac- 
tion  to  find,  that  the  lead  perfect  of  all  his  models 
fully  afeertained  the  truth  and  certainty  of  liis  prin¬ 
ciple.  The  exclufion  of  wards  made  it -neceffary  to  cut 
off  all  communication  between  the  key  and  the  bolt ; 
as  the  fame  paffage,  which  (in  a  lock  J imply  conftrufit- 
ed)  would  admit  the  key,  might  give  admifiion  like- 
wife  to  other  inftruments.  The  office,  therefore,  which 
in  other  locks  is  performed  by  the  extreme  point  of 
the  key,  is  here  affigned  to  a  lever,  which  cannot  ap¬ 
proach  the  bolt  till  every  part  of  the  lock  lias  under¬ 
gone  a  change  of  polition.  The  necefiity  of  this  change 
to  the  purpofes  of  the  lock,  and  the  abfolute  impofii- 
bility  of  effecting  it  otherwife  than  with  the  proper 
key,  are  the  points  to  be  afeertained ;  and  this  our 
author  does  in  the  following  manner. 

Fig.  1.  Shows  Mr  Bramah’s  firft  attempt  to  con-  j,jaW 
ftruft  a  lock  upon  this  principle  :  which,  to  his  fur-  CCLXXJI. 
prife,  turned  out  complete  and  perfect.  y/  reprefents 
a  common  axis  on  which  the  iix  levers,  crofting  the 

face 


. 
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face  of  the  lock,  are  unit  :d  as  on  a  joint.  Each  of  fuch  a  disproportion  as  will  prove  an  unfurmo  an  table 
""  tliefe  rells  upon  a  feparate  fpring  fufficiently  ftrongto  impediment  to  their  motion,  I  may  fafely  affert,  that" 
bear  its  weight ;  or,  if  depreffed  by  a  fuperior  force,  it  is  not  in  art  to  produce  a  key  or  other  inftrument, 
to  reftore  it  to  its  proper  pofition  when  that  force  is  by  which  a  lock,  conftrufted  upon  this  principle,  can 
removed.  B  reprefents  a  frame  through  which  the  be  opened.” 


levers  pafs  by  feparate  grooves,  exactly  fitted  to  their 
width,  but  of  fufficient  depth  to  allow  than  a  free 
motion  in  a  perpendicular  direftion.  The  •part  which 
projects  from  tlie  oppofite  fide  of  the  joint  A,  and  is 
inferted  in  the  bolt  C,  is  a  lever  to  which  two  offices 
are  affigned  ;  one  to  keep  the  bolt  in  a  fixed  polition, 
in  the  abfence  of  the  key ;  the  other,  to  give  it  its 
proper  motion  upPn  the  application  of  the  key.  D  is 
a  circular  platform  turning  upon  a  centre.  On  this 
the  joint  or  carriage  of  the  levers,  and  the  fprings  on 
which  they  reft,  are  fixed ;  and  the  motion  of  this  plat¬ 
form  impels  the  bolt,  in  either  direction,  by  means  of 
the  lever  which  is  projected  from  the  joint  A.  The 
inviolable  reftraint  upon  this  lock,  by  which  means  it 
is  fubjefted  only  to  the  action  of  the  key,  is  lodged  in 
the  part  E,  which  is  a  thin  plate,  bearing  at  each  ex¬ 
tremity  on  a  block,  and  having  of  courfe  a  vacant  fpace 
beneath,  equal  in  height  to  the  thicknefs  of  the  blocks 
an  which  it  refts.  By  this  plate  the  motion  of  the 
machine  is  checked  or  guided  in  the  following  manner: 
On  the  edge  of  the  plate  which  faces  the  movement 
there  are  fix  notches,  which  receive  the  ends  of  the 
levers  projefting  beyond  the  frame  B;  and  while  they 
are  confined  in  this  manner,  the  motion  of  the  machine 
is  fo  totally  fufpended  as  to  defy  every  power  of  art 
to  overcome. 


On  this  principle  it  would  even  be  a  matter  of  great 
difficulty  for  any  workman,  however  fkilful,  to  conftruft 
a  key  for  the  lock  when  open  to  his  infpeclion  :  “  for 
the  levers  being  raifed,  by  the  fubjacent  fprings,  to  an 
equal  height  in  the  frame  B,  prefent  a  , plane  iurfaCe  ; 
and  confequently  convey  no  d  reftion  that  can  be  of 
any  ufe  in  forming  a  tally  to  the  irregular  furface  which 
they  prefent  when  ailing  in  fubjeftion  to  the  key- 
Unlefs  therefore  we  can  contrive  a  method  to  bring 
the  notches  on  the  points  of  the  levers  in  a  direft  line 
with  each  other,  and  to  retain  them  in  that  pofitiou 
till  an  exaft  impreffion  of  the  irregular  furface,  which 
the  levers  will  then  exhibit,  can  be  taken ;  the  workman 
will  be  unable  to  fit  a  key  to  the  lock,  or  to  move  the 
bolt.  Tliis  procefs  mull  be  rendered  extremely  trou- 
blefome  by  means  of  the  fprings ;  and  if  fuch  diffi¬ 
culties  occur,  even  when  the  lock  is  open  to  the  in- 
fpeftion  of  a  fkilful  workman,  much  more  mull  we 
fuppofe  it  out  of  the  power  of  one  who  has  not 
accefs  to  the  internal  parts  to  make  a  falfe  key  to  a 
lock  of  this  kind. 

Thefe  difficulties  render  it  neceffary  in  making  locks 
of  this  kind  not  to  fit  the  key  to  the  lock,  as  is  ufual 
in  other  locks,  but  to  fit  the  lock  to  the  key.  In 
this  kind  of  lock,  therefore,  the  key  mull  be  made  firft ; 
and  the  inequalities  upon  the  furface  of  the  bit  work- 


To  underftand  in  what  manner  the  proper  key  of  ed  as  chance  or  fancy  may  direft,  without  any  refe- 
this  lock  overcomes  thefe  obftacles,  it  mull  be  obfer-  rence  to  the  lock.  The  key  being  thus  completed, 
ved,  that  each  lever  has  a  notch  on  its  extremity,  and  and  applied  to  the  furface  of  the  levers,  will,  by  a  gen- 
that  thofe  notches  are  difpofed  as  irregularly  as  pof-  tie  preflure,  force  them  to  unequal  dillances  from  their 
fible.  To  give  the  machine  a  capacity  of  motion,  thefe  common  llation  in  the  frame  B,  and  fink  their  points 
notches  mull  be  brought  parallel  to  each  other,  and  to  unequal  depths  into  the  fpace  beneath  the  plate  E. 
by  a  diftinft  but  unequal  preflure  upon  the  levers,  be  While  the  levers  are  in  this  pofition,  the  edge  of  the 
formed  into  a  groove  in  a  direct  line  with  the  edge  of  plate  E  will  mark  the  precife  point  at  which  the  notch 
the  plate  E,  which  the  notches  are  exaftly  fitted  to  on  each  lever  mull  be  exprefled.  Tlie  notches  being 


The  leaft  motion  of  the  machine,  while  the 
levers  are  in  this  pofition,  will  introduce  the  edge  of  the 
plate  into  the  groove  ;  which,  controuling  tlie  power 
of  the  fprings,  will  give  liberty  to  the  levers  to  move  in 
an  horizontal  direftion  as  far  as  the  fpace  between  the 
blocks  which  fupport  the  plate  E  will  admit,  and 


cut  by  this  direction,  the  irregularity  which  appears 
when  the  levers  refume  their  llation  in  the  frame  B, 
and  the  inequality  of •  the  receffes  on  the  bit  of  the 
key,  will  appear  as  a  feal  and  its  correfponding  im¬ 
preffion. 

The  following  is  a  lock  contrived  upon  the  fame 


which  is  fufficient  to  give  the  machine  a  power  of  aft-  principle,  but  more  curious  ;  and,  in  our  author’s  opi 
ing  on  the  bolt.  The  impoffibility  of  thus  bringing  nion,  more  extenfively  ufcful.  Fig.  3.  reprefents  a 
the  notches  on  the  points  of  the  levers  into  a  direft  circular  block  of  metal  divided  from  the  centre  int» 
line,  fo  as  to  tally  with  the  edge  of  the  plate  E  by  any  eight  compartments,  each  containing  a  cell  which  forms 
other  means  than  the  motioi)  and  impulfe  of  the  key,  a  paffage  through  the  block,  as  is  reprefented  by  the 
is  that  which  conftitutes  the  principal  excellency  of  this  fmall  circles  deferibed  on  the  flat  furface  A.  In  each 
Jock.  of  tliefe  cells  two  grooves  are  cut  at  oppofite  points, 

.The  key  (fig.  2.)  exhibits  fix  different  furfaces,  which  open  a  communication  with  the  centre  at  one 
&gainfl  which  the  levers  are  progreffively  admitted  in  point,  and  with  the  fpherical  furface  of  the  block  or 
the  operation  of  opening  the  lock  :  the  irregularity  of  barrel  at  the  other.  The  fmall  circle,  which  marks 
thefe  furfaces  fhows  the  unequal  and  diftinft  degree  of  the  centre  of  the  flat  furface  A,  is  the  key-hole,  which 
preflure  which  each  lever  requires  to  bring  them  to  likewife  forms  a  paffage  through  the  barrel  in  a  parallel 
their  proper  bearings,  in  order  to  put  the  machine  in  line  with  the  cells  which  furround  it..  This  figure  re- 
motion.  Hence  it  appears,  that  unlefs  the  various  prefents  the  frame  in  which  the  aftive  parts  of  the  lock 
heights  of  the  furfaces  exprefled  on  the  bit  of  the  key  are  depofited. 

are  exactly  proportioned  to  the  feveral  diflances  necef-  Fig.  4.  fhows  a  fpiral  fpring  lodged  in  the  bottom 
fary  to  bring  the  notches  into  a  ftraight  line  with  each  of  each  cell,  and  occupying  one  half  of  the  fpace,  the 
other,  they  muff  remain  immoveable;  “  and  (fays  our  other  being  filled  with  a  Aider  refling  upon  the  fpring, 
author;  as  one  flroke  of  a  file  is  fufficient  to  caufe  and  reprefented  by  fig.  c.  the  office  of  thefe  Aiders  ex- 
Vol.X.  Parti.  P  aftly 
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aftly  correfponding  with  that  of  the  levers  in  the  lock 
already  deferibed.  Thus,  when  lodged  in  their  refpec- 
tive  cells,  they  are  fuftained*  like  the  lever',  by  the  e- 
lafticity  of  the  fprings  upon  which  they  reft,  till  a  fu- 
■perior  power  be  applied ;  and  they  are  again  reftored 
to  their  ftations  by  the  reaction  of  the  fprings  when 
the  weight  is  removed.  The  fide  B  of  each  Aider  is 
projected  beyond  the  circular  furface,  as  reprefented 
fig.  6.  in  a  manner  fimilar  to  the  projection  of  the  le¬ 
vers  in  the  former  lock  beyond  the  curved  frame  in 
which  they  move.  The  point  C  is  projected  through 
the  interior  groove  into  the  fpacc  which  forms  the 
centre  or  key-hole,  expreffed  On  the  flat  furface  A. 

Fig.  7.  reprefents  the  key.  When  this  is  appli¬ 
ed,  it  mrft  of  courfe  encounter  thefe  interior  pro¬ 
jections;  and  when  prefled  forward,  the  indented  fpaces 
on  its  point  being  unequal,  will  force  the  Aiders  to  un¬ 
equal  diftances from  their  bearers;  bringingthe  notches 
expreffed  on  their  exterior  projections  in  a  direCt  line 
with  each  other,  in  a  manner  fimilar  to  that  by  which 
the  effeCt  is  produced  upon  the  levers  in  the  former 
Jock.  When  the  key  is  withdrawn,  and  the  Aiders  re¬ 
fume  their  ftations  by  the  preffure  of  the  fprings,  the 
difpofition  of  the  notches  mult  be  irregular  in  the  fame 
proportion  that  the  indentations  on  the  point  of  the 
key  are  unequal ;  and  they  muft  neceflarily  fall  again 
into  a  ftraight  line  when  aCted  upon  by  the  key. 

Fig.  6.  ftiows  the  barrel  completely  fitted  for  aCtion. 
Its  interior  end  is  caped  with  a  plate,  which  unites 
its  compartments,  and  confines  the  fprings  and  Aiders 
within  the  cells  to  which  they  belong.  From  that  plate 
proceeds  the  point  A,  which  reprefents  the  lever  by 
which  the  bolt  is  projeCted  or  withdrawn,  according 
to  the  direftion  in  which  the  machine  performs  its  re¬ 
volution. 

Fig.  8.  ftiows  the  flat  furface  of  a  thin  plate,  corre¬ 
fponding  in  its  office  with  the  part  C  of  the  former 
lock.  The  fpace  cut  in  its  centre  is  exaCtly  fitted  to 
the  fpherical  furface  of  the  barrel ;  the  circle  deferibing 
its  circumference,  and  the  notches  cut  on  its  edge, 
coinciding  with  the  projections  of  the  Aiders.  The  bar¬ 
rel,  when  encircled  with  this  plate  at  the  middle  of  its 
fpherical  furface,  has  its  motion  totally  fufpended  till 
the  notches  on  the  projections  of  the  Aiders  are  forced, 
by  the  preffure  of  the  key,  into  a  line  with  each  other: 
a  groove  being  thus  formed  on  the  fpherical  furface  of 
the  barrel  parallel  to,  and  coinciding  with,  the  edge 
©f  the  plate,  the  machine  is  at  liberty  to  perform  a 
revolution  in  any  dire&ion,  but  returns  to  its  con¬ 
fined  ftate  when  the  key  is  withdrawn. 

•  The  parts  of  the  movement  being  thus  united,  the 
interior  end  of  the  barrel  is  depofited  in  a  bed  repre¬ 
fented  fig.  9.  To  this  it  is  fattened  at  the  angles  of 
the  plate  reprefented  fig.  8.  by  which  the  barrel  is  en¬ 
circled.  The  ftation  of  the  bolt  is  at  A ;  the  lever 
which  a£ts  upon  it  being  projected  on  the  other  fide. 
Fig.  10.  is  a  cap  or  malk  which  covers  the  faee  of  the 
movement,  and  completes  the  lock. 

On  this  lock  our  author  obferves,  that  it  is  excellent 
for  ftreet-doors:  “  for  no  method  of  robbery  (fays  he) 
is  more  pra&ifed,  than  gaining  admittance  into  houfes 
by  thofe  keys,  which,  as  is  well  known,  may  be  pro¬ 
cured  at  the  old  iron  fliops  to  fit  almoft  any  lock  in 
ufe.  Such  robberies  are  generally  committed  where 
the  fervants  are  allowed  to  take  the  key  with  them 
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when  fent  on  errands,  it  being  impracticable  while  bock, 
the  key  is  fixed  in  the  lock.  The  variations,  by  Lockcir 
which  the  production  of  correfpondent  keys  is  avoid-  v 
ed,  have  two  fources:  the  one  arifingfrom  the  changes 
that  may  be  made  in  the  difpofition  of  the  levers ;  the 
other,  from  the  number  of  points  contained  on  the 
projected  furface  of  each  lever ;  by  which  the  pofition 
of  its  notch  may,  in  the  fmalleft  degree,  be  varied. 

“  The  variations,  produceable  in  the  difpofitions  of 
fix  figures  only,  are  720:  thefe,  being  progreflively 
multiplied  by  additional  figures,  will  increafe  by  afto- 
niftiing  degrees ;  and  eventually  (how,  that  a  lock  con¬ 
taining  twelve  .levers  will  admit  of  479,001 ,500  changes ; 
which,  with  the  addition  of  another  lever,  will  increafe 
to  6,229,019,500.  Thefe  being  again  multiplied  by 
the  number  of  changes  which  the  projeCted  furface  of 
the  levers  will  admit  in  the  difpofition  of  the  notches^ 
their  amount  will  exceed  numeration,  and  may  there¬ 
fore  be  properly  faid  to  be  infinite.  The  flighted:  in- 
fpeCtion  will  at  once  (how,  that  their  conftruCtion  pre¬ 
cludes  all  pofiibility  of  obtaining  an  impreflion  of  their 
internal  parts,  which  is  neceffary  for  the  fabrication  of 
a  falfe  key;  for  it  will  be  eafily  feen,  that  the  pofitions 
into  which  the  levers  are  forced  by  the  preffure  of  the 
key  in  opening  the  lock,  can  no  more  be  afeertained 
when  the  key  is  withdrawn,  than  the  feal  can  be  co¬ 
pied  from  its  impreflion  on  a  fluid,  or  the  courfe  of  a 
(hip  be  difeovered  by  tracing  it  on  the  furface  of  the 
waves.  But  inviolable  fecurity  is  not  the  only  excel¬ 
lence  they  poffefs:  the  fimplicity  of  their  principle 
gives  them  likewife  a  great  advantage  over  locks  that 
are  more  complicated,  in  point  of  duration ;  for 
their  eflential  parts  being  fubjeft  to  no  friCtion,  nor 
expofed  to  any  pofiible  accident  from  without,  they 
will  be  lefs  affeCted  by  ufe,  and  lefs  liable  to  ftand  in 
need  of  repair.” 

Lock,  or  weir,  in  inland  navigations,  the  general 
name  for  all  thofe  works  of  wood  or  ftone  made  to 
confine  and  raife  the  water  of  a  river :  the  banks  alfo 
which  are  made  to  divert  the  courfe  of  a  river,  are 
called  by  thefe  names  in  fome  places.  But  the  term 
lock  is  more  particularly  appropriated  to  exprefs  a  kind 
of  canal  inclofed  between  two  gates  ;  the  upper  called, 
by  workmen  the  fluice-gate,  and  the  lower  called  the 
flood-gate.  Thefe  ferve  in  artificial  navigations  to 
confine  the  water,  and  render  the  paffage  of  boats  eafy 
inpafling  up  and  down  the  ftream.  See  Canal. 

LOCKE  (John),  a  muft  eminent  Englifh  philofo- 
pher  and  writer  in  the  latter  end  of  the  1 7th  century, 
was  fon  of  Mr  John  Locke  of  Pensford  in  Somerfet- 
ftiire,  and  born  at  Wrington  near  Briftolin  1632.  He 
was  fent  to  Chrift-church  in  Oxford  ;  but  was  highly 
diffatisfied  with  the  common  courfe  of  ftudies  then  pur- 
fued  in  the  univerfity,  where  nothing  was  taught  but 
theAriftotelian  philofophy  ;  and  had  a  great  averfion  to 
the  difputes  of  the  fchools  then  in  ufe.  The  firft  books 
which  gave  him  a  relifti  for  philofophy,  were  the  wri¬ 
tings  of  Des  Cartes  :  for  though  he  did  not  always 
approve  of  his.  notions,  yet  he  thought  he  wrote  with 
great  perfpicuity.  He  applied  himfelf  with  vigour 
to  his  ftudies,  particularly  to  phyfic,  in  which  he 
gained  a  considerable  knowledge,  though  he  never 
pra&ifed  it.  In  1694,.  he  went  to  Germany  as  fe- 
cretary  to  Sir  William  Swan,  envoy  from  the  Eng- 
lifh  court  to  the  ele&or  of  Brandenburg  and  fome 

other 
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|  J.ocke-  other  German  princes.  In  lefs  than  a  year,  he  re- 
:W — v—~  turned  to  England ;  where,  among  other  ftudies,  he 
applied  himfelf  to  that  of  natural  philofophy,  as  ap¬ 
pears  from  a  regifter  of  the  changes  of  the  air,  which 
lie  kept  at  Oxford  from  June  24.  1 666,  to  March 
28.  1667.  There  he  became  acquainted  with  the 
lord  Afhly,  afterwards  earl  of  Shafte/bury,  who  in¬ 
troduced  him  into  the  converfation  of  fome  of  the 
moil  eminent  perfons  of  that  time.  In  1670,  he  be¬ 
gan  to  form  the  plan  of  his  EJfay  on  Human  Under- 
Ji andtng  ;  but  his  employments  and  avocations  pre¬ 
vented  him  from  finifhing  it  then.  About  this  time 
he  became  a  member  of  the  Royal  Society.  In  1672, 
his  patron,  now  earl  of  Shaftefbury,  and  lord  chan¬ 
cellor  of  England,  appointed  him  fecretary  of  the 
prefentations,  which  place  he  held  till  the  earl  refigned 
the  great  feal.  In  1673,  he  was  made  fecretary  to 
a  commifiion  of  trade,  worth  500 1.  a-.year;  but  that 
commiflion  was  diffolved  in  1 674.  The  earl  of  Shaftef- 
Ivjry  being  reftored  to  favour,  and  made  preiident  of 
the  council  in  1679,  fent  for  Mr  Locke  to  London: 
but  that  nobleman  did  not  continue  long  in  his  poll, 
being,  fent  prifoner  to  the  tower ;  and  after  his  dif- 
charge  retired  to  Holland  in  1682. 

Mr  Locke  followed  his  patron  thither.  He  had  not 
been  abfent  from  England  a  year,  when  he  was  ac- 
cufed  at  court  of  having  written  certain  tradls  againft 
the  government,  which  were  afterward  difeovered  to  be 
written  by  another  perfon ;  and  in  November  1684, 
he  was  deprived  of  his  place  of  ftudent  in  Chrift- 
church.  In  1685,  the  Englifh  envoy  at  the  Hague 
demanded  him  and  83  other  perfons  to  be  delivered  up 
by  the  States  General :  upon  which  he  lay  concealed 
till  the  year  following ;  and  during  this  time  formed  a 
weekly  affembly  with  Mr  Limborch,  Mr  Le  Clerc, 
und  other  learned  men  at  Amfterdam.  In  1689  he 
returned  to  England  in  the  fleet  which  conveyed  the 
princefs  of  Orange  ;  and  endeavoured  to  procure  his 
reiteration  to  his  place  of  lludent  of  Chrift-cliurch, 
that  it  might  appear  from  thence  that  he  had  been  un- 
jultly  deprived  of  it :  but  when  he  found  the  college 
would  admit  him  only  as  a  fupernumerary  ftudent,  he 
defifted  from  his  claim. 

Being  efteemed  a  fufferer  for  revolution-principles, 
he  might  eafily  have  obtained  a  more  profitable  poft  ; 
but  he  contented  himfelf  with  that  of  commiflioner  of 
appeals,  worth  200 1.  a  year,  which  was  procured  for 
him  by  the  Lord  Mordaunt,  afterwards  earl  of  Mon¬ 
mouth,  and  next  of  Peterborough.  About  the  fame 
time  he  was  offered  to  go  abroad  in  a  public  charac¬ 
ter  ;  and  it  was  left  to  his  choice,  whether  he  would 
be  envoy  at  the  court  of  the  emperor,  that  of  the  elec¬ 
tor  of  Brandenburg,  or  any  other  where  he  thought 
the  air  molt  fuitable  to  him  :  but  he  waved  all  tliefe, 
on  account  of  the  infirm  ftate  of  his  health  ;  which  dif- 
pofed  him  gladly  to  accept  another  offer  that  was  made 
by  Sir  Francis  Mafham  and  his  lady,  of  an  apartment 
in  their  country-feat  at  Oates  in  Effex,  about  25  miles 
from  London. 

This  place  proved  fo  agreeable  to  him  in  every  re- 
fpeft,  that  it  is  no  wonder  he  fpent  the  greateft  part 
ot  the  remainder  of  his  life  at  it.  The  air  reftored 
him  almoft  to  a  miracle,  in  a  few  hours  after  his  return 
-at  any  time  from  the  town,  quite  fpent  and  unable  to 
fnpport  himfelf.  Befides  this  liappinefs  here,  he 


found  in  lady  Malham  a  friend  and  companion  exaflly  Locke 
to  his  heart’s  wifh  ;  a  lady  of  a  contemplative  andftu-  L,  [!je 
dious  complexion,  and  particularly  inured,  from  her  ' 
infancy,  to  deep  and  refined  fpeculations  in  theology, 
metaphyfics,  and  morality.  In  this  family  Mr  Locke 
lived  with  as  much  eafe  as  if  the  whole  houfe  had  been 
his  own  :  and  he  had  the  additional  fatisfaflion  of  feeing 
this  lady  breed  up  her  only  fon  exadlly  upon  the  plan 
which  he  had  laid  down  for  the  belt  method  of  educa¬ 
tion  ;  the  fuccefs  of  which  was  fuch  as  feemed  to  give 
a  fandtion  to  his  judgment  in  the  choice  of  that  method. 

In  effedt,  it  is  to  the  advantage  of  this  fituation  that 
he  derived  fo  much  ftrength  as  to  continue  exerting 
thofe  talents  which  the  earl  of  Shaftefbury  had  obfer- 
ved  to  be  In  him  for  political  fubjedts.  Hence  we  find 
him  writing  in  defence  of  the  revolution  in  one  piece  £ 
and  confidering  the  great  national  concern  at  that 
time,  the  ill  ftate  of  the  fdver  coin,  and  propofing  re¬ 
medies  for  it,  in  others.  Hence  he  was  made  a  com- 
millioner  of  trade  and  plantations  in  1695,  which  en¬ 
gaged  him  in  the  immediate  bufinefs  of  the  ftate  ;  and 
with  regard  to  the  church,  he  publifhed  a  treatife  the 
fame  year,  to  promote  the  fcheme  which  king  William 
had  much  at  heart,  of  a  comprehenfion  with  the  dif- 
fenters.  This,  however,  drew  him  into  one  contro- 
verfy  ;  which  was  fcarcely  ended,  when  he  entered  into 
another  in  defence  of  his  effay,  which  held  till  1698  : 
foon  after  which  the  afthma,  his  conftitutional  dif- 
ordcr,  increafing  with  his  years,  began  to  fubdue  him  ; 
and  he  became  fo  infirm,  that  in  1 700  he  refigned  his 
feat  at  the  board  of  trade,  becaufe  he  could  no  longer 
bear  the  air  of  London  fuffident  for  a  regular  attend¬ 
ance  upon  it.  After  this  refignation  he  continued  al¬ 
together  at  Oates  ;  in  which  retirement  he  employed 
the  remaining  laft  years  of  his  life  entirely  in  the  ilu- 
dy  of  the  holy  Scriptures. 

He  died  in  1704,  aged  73.  His  writings  will  im¬ 
mortalize  his  name.  The  earl  of  Shaftefbury,  author 
of  the  Charadleriftics,  though  in  one  place  he  fpeaks 
of  Mr  Locke’s  philofophy  with  feverity  ;  yet  obferves, 
concerning  his  Effay  on  the  Human  Underftanding, 
in  general,  “  that  it  may  qualify  men  as  well  for  bufi¬ 
nefs  and  the  world,  as  for  the  fciences  and  the  uni- 
verfity.”  Whoever  is  acquainted  with  the  barbarous 
ftate  of  the  philofophy  of  the  human  mind,  when  Mr 
Locke  undertook  to  pave  the  way  to  a  clear  notion  of 
knowledge,  and  the  proper  methods  of  purfuing  and 
advancing  it,  will  be  furprifed  at  this  great  man’s  abi¬ 
lities  ;  and  plainly  difeover  how  much  we  are  beholden 
to  him  for  any  confiderable  improvements  that  have 
been  made  fince.  His  Difcourfes  on  Government, 

Letters  on  Toleration,  and  his  Commentaries  on  fome 
of  St  Paul’s  Epiftles,  are  juftly  held  in  the  higheft 
efteem. 

LOCKED  Jaw.  See  (the  Index  fubjoined  to) 
Medicine. 

LOCKMAN,  an  officer  in  the  Ifle  of  Man,  who 
executes  the  orders  of  government,  much  like  our  un- 
der-fheriff. 

Lockman,  an  eaftern philofoph'er.  SeeLoKMAN. 

LOCLE,  a  fmall  town  in  a  diftridf  of  the  fame 
name  in  Switzerland,  adjacent  to  Neufchatel  and  Val- 
lengin,  and  united  with  another  named  La  Ghaux 
de  Fond.  Both  thefe  diftri&s  occupy  fome  valleys 
formed  by  the  mountains  of  Jura  ;  the  greateft  part  of 
P  2  which 
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Locle,  which  not  many  years  ago  was  one  continued  .foreft, 
Locri*  though  now  converted  into  fine  pafture-ground  fitted 
"”"v  with  flourifhing  villages.  The  increafe  of  population 
in  thefe  diftridts  is  particularly  evident  from  the  fol¬ 
lowing  circiimftance,  viz.  that  formerly  the  produce 
of  the  country  was  more  than  fufficient  to  ferve  the 
inhabitants ;  but  now,  though  confiderably  better  cul¬ 
tivated,  it  fcarce  furnifhes  an  eighth  part  of  the  ne- 
ceffary  confumption.  This  great  increafe  of  numbers 
is  owing  to  the  early  marriages  of  the  inhabitants ; 
to  the  liberty  allowed  to  every  ftranger,  who  brings 
a  certificate  of  his  good  behaviour,  to  fettle  in  the 
diftridt  j  to  follow  any  trade  without  reftridtion,  and 
without  an  apprenticefhip  ;  and  to  the  w'ant  of  taxes, 
and  an  unbounded  freedom  of  commerce.  The  induftry 
and  genius  of  the  people  in  thefe  diftridts  is  very  fur- 
prifing.  They  carry  on  an  extenfive  commerce  in  lace, 
ftockings,  cutlery,  and  other  merchandife  of  their  own 
jmanufadture;  and  particularly  excel  in  every  branch  of 
watch  and  clock  making.  They  make  all  the  utenfils  ne- 
ceffary  in  thefe  arts,  and  have  invented  feveral  new  ones. 
There  are  alfo  in  thefe  diftridts  painters,  gilders,  enamel- 
lers,  engravers,  and  other  artifts  neceffary  for  completing 
the  bufinefs  of  watch  making ;  by  which  means  thatbu- 
finefs  is  carried  on  to  fo  great  an  extent,  that  40,000 
watches  are  computed  to  be  annually  made.  Befides 
thefe  arts  already  mentioned,  the  people  are  extremely 
ingenious  in  other  branches  of  mechanics,  and  have  in¬ 
vented  feveral  aftronomical  and  mathematical  inftru- 
ments.  One  of  the  moft  eminent  in  this  way  is  Ja- 
quet  Droz,  now  at  Paris ;  and  whofe  fon  exhibited 
feveral  furprifing  automatical  figures  in  England.  One 
of  thefe  played  upon  a  harpiichord ;  another  drew 
landfcapes }  and  a  third  copied  any  word  prefented  to 
it,  or  wrote  down  whatever  was  didtated  by  any  of  the 
company. 

The  inhabitants  of  thefe  diftridts  are  very  courteous 
to  ftrangers  who  vifit  them  :  they  are  in  general  well 
informed  in  feveral  branches  of  knowledge ;  and  as 
they  commonly  employ  their  leifure  hours  in  reading, 
they  have  circulating  libraries  in  many  of  their  villages. 
Their  houfes  are  plaftered,  white  wafhed,  well  built, 
and  commodious,  though  fmall ;  being  befides  fur- 
niftied  with  a  degree  of  ncatnefs  and  even  elegance 
peculiarly  ftriking  in  thefe  fequeftered  mountains. 
“  Such  perfedt  eafe  and  plenty  (fays  MrCoxe)  reigns 
throughout  thefe  mountains,  that  I  fearedy  faw  one 
objedt  of  poverty:  the  natural effedts of  induftry  under 
a  mild  and  equitable  government.” 

LOCRI,  or  Lock  1  Epizephyrii,  (anc.  geo g.),  a  town 
of  the  Bruttii,  on  the  Ionian  fea:  a  colony  of  the  Lo¬ 
cri  Ozolas  (Strabo) ;  rather  of  the  Epicnemidii  (Virgil), 
who  calls  it  Narycii  Locri,  from  Naryx  n  town  of  the 
Locri  Epicnemediu  The  epithet  Epizephyrii  is  from 
itsfituation  near  the  promontory  Z^phyrium  (Strabo) ; 
Locri  and  Locrenfes,  the  people.  They  are  faid  to 
be  the  firft  who  ufed  a  code  or  body  of  written  laws, 
compiled  by  Zaleucus  from  the  laws  of  the  Cretans, 
Lacedemonians,  and  the  Areopagitae,  adding  arnex- 
prefs  penalty  to  each  law,  which  was  before  difere- 
tionary,  at  the  option  of  the  judge  (Strabo)..  Adultery 
was  punilhed  with  the  lofs  of  both  eyes.  His  own  fon 
being  convidted  of  this  crime  ;  to  maintain  at  the  fame 
%me  the  authority  of  the  law,  and  to  pay  fome  regard 
the  interceffion  cf  the  people  in  favour  of  his  fon. 


Zaleucus  fuffered  the  lofs  of  an  eye,  his  fon  lofing  Locris, 
another  (./Elian,  Val.  Maximus.)  II 

LOCRIS,  the  diftridt  or  territory  of  Locri  in  the  ,  L°g> 
Bruttii  in  Italy.  — — y— . 

Locris,  a  country  of  Achaia  in  Greece  ;  twofold, 
and  divided  by  mount  Parnaffus.  The  Hither  was  oc¬ 
cupied  by  the  Locri  Ozolas,  called  alfo  Zephyrii ,  or 
Weftern,  contained  between  iEtolia  and  Phocis,  be¬ 
ginning  at  Naupadium,  and  running  in  a  narrow  flip 
of  land,  fcarce  200  ftadia,  along  the  fea  to  the  bor¬ 
ders  of  the  Phocenfes.  The  Farther  Locris  lay  beyond 
Parnaffus,  running  out  towards  Thermopylse,  and  reach¬ 
ing  to  the  Euripus  of  Euboea  ;  occupied  by  the  Locri 
Opuntii,  who  dwelt  on  the  Eubcean  fea ;  and  the  Epic¬ 
nemidii,  who  occupied  mount  Cnemis  (Strabo)  ;  and 
thefe  two  were  the  Eaftern  Locri. 

LOCUS  geometricus,  denotes  a  line  by  which  a 
local  or  indeterminate  problem  is  folved. 

A  locus  is  a  line,  any  point  bf  which  may  equally 
folve  an  indeterminate  problem.  Thus  if  a  right  line 
fuffice  for  the  conftrudtion  of  the  equation,  it  is  called 
locus  ad  reSum ;  if  a  circle,  locus  ad  circulum  ;  if  a 
parabola,  locus  ad  parabolam ;  if  an  ellipfis,  locus  ad 
ellipfin  :  and  fo  of  the  reft  of  the  conic  fedtions. 

LOCULAMENTA,  and  Loculi,  in  botany; 
cells  or  pockets  :  The  internal  divifions  of  a  capfule, 
or  other  dry  feed-veffel,  fo  termed. — Thefe  cells  con¬ 
tain  or  inclofe  the  feeds  ;  and  are  different  in  numbef 
in  different  plants. 

The  term  Loculus  is  alfo  fometimes  ufed  to  ex- 
prefs  the  minute  divifions  in  fome.  fpecies  of  anthera, 
whieh  contain  the  fine  impalpable  powder  fuppofedby 
the  fexualifts  to  be  the  principal  agent  in  the  genera¬ 
tion  of  plants. 

LOCUST,  in  zoology.  See  Gryllus. 

LocusT-Eaters.  See  Acridophagi. 

American  Locust,  or  Frog-hopper.  See  Cicada. 

Locusr-Tree.  See  Hymen/ea  and  Gleditsia. 

LOCUTIUS,  in  mythology,  the  god  of  fpeech  a* 
mong  the  Romans,  called  by  Livy  Aius  Locutius. 

LOCUTORIUM.  The  monks  and  other  religious 
in  monafteries,  after  they  had  dined  in  their  common 
hall,  had  a  withdrawing-room,  where  they  met  and 
talked  together  among  themfelves,  which  room,  for  that 
fociable  ufe  and  converfation,  they  called  locutorium,  a 
loquendo  ;  as  we  call  fuch  a  place  in  our  houfes  parlour, 
from  the  French  parler ;  and  they  had  another  room, 
which  was  called  locutorium  forinfecum,  where  they  might 
talk  with  laymen. 

LODGMENT,  in  military  affairs,  .a  work  made 
by  the  befiegers  in  fome  part  of  a  fortification  (after 
the  befieged  have  been  driven  out),  to  maintain  it, 
and  be  covered  from  the  enemy’s  fire. — When  a  lodge¬ 
ment  is  to  be  made  on  the  glacis,  covert-way,  or  in  a 
breach,  there  mull  be  a  great  provifion  made  of  faf- 
cines,  fand-bags,  gabions,  wool-packs,  &c.  in  the 
trenches ;  and  during  the  adtion,  the  pioneers,  under 
the  direction  of  an  engineer,  with  fafeines,  fand- 
bags,  &c.  fhould  be  making  the  lodgment,  in  order 
to  form  a  covering,  while  the  grenadiers  are  ftorming 
the  covert-way. 

LODE,  in  mining.  See  Load. 

1,0  G,  in  the  Jewifli  antiquities,  a  meafure  which 
held  a  quarter  of  a  cab,  and  confequently  five-fixths  of 
a  pint.  There  is  mention  of  a  log,  2  Kings  vi.  25^ 
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bog.  under  the  name  of  a  fourth  part  of  a  cab.  But  in  Levi- 

*“■— Y~—  ticus  the  word  log  is  often  met  with,  and  fignifies  that 
meafure  of  oil  which  lepers  were  to  offer  at  the  temple 
after  they  were  cured  of  their  difeafe.  Dr  Arbutlinot 
fays,  'that  the  log  was  a  meafure  of  liquids,  the  feventy- 
fecond  part  of  the  bath  or  ephah,  and  twelfth  part  of 
the  hin,  according  to  all  the  accounts  of  the  Jewifli 
writers. 

CCJLXXH  T.OG,  a  ^ea  term,  fignifying  a  fmall  piece  of  timber  «, 
g  ll,of  a  triangular,  fedloral,  or  quadrantal  figure,  on  board 
*  a  fhip,  generally  about  a  quarter  of  an  inch  thick,  and 
five  or  fix  inches  from  the  angular  point  to  the  circum¬ 
ference.  It  is  balanced  by  a  thin  plate  of  lead,  nailed 
upon  the  arch,  or  circular  fide,  fo  as  to  fvvim  perpen¬ 
dicularly  in  the  water,  with  about  two  thirds  immer- 
fed  under  the  furface. 

LoG-Lins,  a  little  cord,  or  line,  about  a  hundred  and 
fifty  fathoms  long,  fattened  to  the  log  by  means  of  two 
legs  cib  (fig. 4. ),  one  of  which  paffes  through  a  hole  at -the 
corner,  and  is  knotted  on  the  oppofite  fide,  while  the 
other  leg  is  attached  to  the  <veh  by  a  pin  fixed  into 
another  hole,  fo  as  to  draw  out  occaiionaliy.  By  thefe 
legs  the  log  is  hung  in  equilibrio  ;  and  the  line  thus 
annexed  to  it  is  wound  round  a  reel  fixed  for  that  pur- 
pofc  in  the  gajlery  of  the  fiiip. 

This  line,  from  the  diftartce  of  about  ten,  twelve, 
or  fifteen  fathoms  off  the  log,  has  certain  knots  or  divi- 
fions,  which  ought  to  be  at  leaft  fifty  feet  from  each 
other  ;  though  it  was  the  common  pra&ice  at  fca  not 
to  have  them  above  forty-two  feet  afunder. 

The  length  of  each  knot  ought  to  be  the  fame  part 
of  a  fea-mile  as  half  a  minute  is  of  an  hour ;  and  ad¬ 
mitting  the  meafurement  of  Mr  Norwood,  who  makes 
a  degree  on  a  great  circle  of  the  earth  to  contain 
367,200  Englifli  feet,  or  about  69^  Englifh  ftatute 
miles,  and,  therefore,  ^th  part  of  it,  or  a  nautical 
mile,  will  be  6120  feet;  r^-gth  of  6120,  or  51  feet, 
thould  be  the  length  of  each  knot.  But  becaufe  it  is 
fafer  to  have  the  reckoning  rather 'before  the  fiiip  than 
after  it,  therefore  fifty  feet  may  be  taken  as  the  pro¬ 
per  length  of  each  knot.  The  knots  are  fometimes 
made  to  confift  only  of  forty-two  feet  each,  even  in  the 
prefent  pradlice  ;  and  this  method  of  dividing  the  log- 
line  was  founded  on  the  fuppofition  that  fixty  miles, 
each  of  5000  Engliflrfeet,  made  a  degree  ;  for  -f '  ,/of 
5000  is  414,  or,  in  round  nnmbers,  42  feet.  Mari¬ 
ners,  rather  than  quit  the  old  way,  though  known  to 
be  erroneous,  ufe  glaffes  for  half  minute  ones,  that  run 
but  24  or  25  feconds.  They  have  alfo  ufed  a  line  of 
45  feet  to  30  feconds,  or  a  glafs  of  28  feconds  to  42 
feet.  When  this  is  the  cafe,  the  diftanee  between 
the  knots  fliould  be  corfedled  by  the  following  pro¬ 
portion  :  as  36  is  to  50  ;  fo  is  the  number  of  feconds 
of  the  glafs  to  the  diftanee  between  the  knots  upon 
the  line.  The  heat  or  moifture  of  the  weather  has  of¬ 
ten  a  confiderable  effect  upon  the  glafs,  fo  as  to  make 
it  run  flower  or  fatter ;  it  fliould,  therefore,  be  fre¬ 
quently  tried  by  the  pendulum  in  the  following  man¬ 
ner.  On  a  round  nail  hang  a  firing  that  has  a  muf» 
ket-ball  fixed  to  one  end,  carefully  meafuring  between 
the  centre  of  the  ball  and  the  firing’s  loop  over  the 
peg  394  inches,  being  the  length  of  a  fecond  pendu¬ 
lum;  then  fwing  it,  and  count  one  for  every  time' it 
paffes  under  the  peg, beginning  at  the  fecond  time  it  paf¬ 
fes  ;  and  the  number  of  fwings  made  during  the  time 


the  glafs  is  running  out  ftioivs  the  feconds  it  tfonTains.  Eog, 
The  line  alfo  is  liable  to  relax  and  filrink,  and  fliould 
therefore  be  occafionally  meafured. 

The  ufe  of  the  log  and  line  is  to  keep  account  and 
make  an  eftimate  of  the  fliip’s  way  or  diftanee  run  ; 
which  is  done  by  obferving  the  length  of  line  unwound 
in  half  a  minute’s  time,  told  by  a  half-minute  glafs ; 
fqr  fo  many  knots  as  run  out  in  that  time,  fo  many 
miles  the  fhip  fails  in  an  hour.  Thus,  if  there  be  four 
knots  veered  out  in  half  a  minute,  the  fhip  is  compu¬ 
ted  to  run  four  miles  an  hour. 

The  author  of  this  device  for  meafuring  the  fliip’s 
way  is  not  known ;  and  no  mention  of  it  oceurs  till 
the  year  1607,  in  an  Eaft-Iiulia  voyage  publiihed  by 
Purchas  ;  but  from  tthat  time  its  name  occurs  in  other 
voyages  among  his  colle&ions ;  and  henceforward  it 
became  famous,  being  taken  notice  of  both  by  our 
own  authors  and  by  foreigners  ;  as  by  Gunter  in  1623 ; 

Snellius  in  J 624 ;  Metiusin  1631 5  Oughtred in  J 633  ; 
Herigone  in  1634;  Saltonftall  in  1636  ;  Norwood  in 
1637  ;  Pournier  in  1643  ;  and  almoft  by  all  the  fuc- 
ceedir.g  writers  on  navigation  of  every  country. 

To  Heave  the  Log ,  as  they  call  it,  they  throw  it  into 
the  water  011  the  lee-fide,  letting  it  run  till  it  comes 
without  the  eddy  of  the  fliip’s  wake  ;  then  one,  hold¬ 
ing  a  half-minute  glafs,  turns  it  up  juft  as  the  firft 
knot,  or  the  mark  from  which  the  knots  begin  to  be 
reckoned,  turns  off  the  reel  (fig.  2.)  or  paffes  over  the 
ttern.  As  foon  as  the  glafs  is  out,  the  reel  is  flopped, 
and  the  knots  run  off  are  told,  and  their  parts  ettima- 
ted. 

It  is  ufual  to  heave  the  log  once  every  hour  in  fliips 
of  war  and  Eaft-India  men,  and  in  all  other  vefl'els 
once  in  two  hours ;  and  if  at  any  time  of  the  watch 
the  wind  has  increafed  or  abated  in  the  intervals,  fo 
as  to  affeft  the  fliip’s  velocity,  the  officer  generally 
makes  a  fuitable  allowance  for  it  at  the  dole  of  the 
watch. 

The  log  is  a  very  precarious  way  of  computing, 
and  mutt  always  be  corrected  by  experience  and  good 
fenfe ;  there  being  a  great  deal  of  uncertainty  in  the- 
yawing  of  the  fhip  going  with  the  wind  aft,  or  upon 
the  quarter  in  the  heaving  of  it,  by  its  coining  home,, 
or  being  drawn  after  the  fhip,  on  account  of  the  frier 
tionof  the  reel  and  lightnefs  of  the  log  in  the  courfe 
of  the  current,  and  in  the  ftrength  of  the  wind,  which 
feldom  keeps  the  fame  tenor  for  two  hours  together 
which  is  the  interval  between  the  times  of  ufing  the 
log  in  fhort  voyages,  though  in  longer  ones  they 
heave  it  every  hour.  Yet  this  is  a  much  more  exajtt 
way  of  computing  than  any  other  in  ufe  ;  much  prefe¬ 
rable  certainly  to  that  of  the  Spaniards  and  Portuguefe, 
who  gueffed  at  the  ftiip’s  way  by  the  running  of  the 
froth  or  water  by  the  fliip’s  fide  ;  or  to  that  of  the 
Dutch,  who  ufed  to  heave  a  chip  over-board,  and  to 
number  the  paces  they  walk  on  the  deck  while  the 
chip  fwims  between  any  two  marks,  or  bulk -heads  on 
the  fide. 

Compound  Log..  The  above  mentioned  errors,  and  par¬ 
ticularly  the  log’s  being  fubjed  to  drive  with  the  motion 
which  the  water  may  have  at  its  furface,  whereas  the  ex¬ 
periment  requires  it  to  be  fixed  in  the  place  where  it  is 
when  the  mark  commencing  the  knots  goes  off  the  reel, 
have  been  confidered  by  writers,  and  many  methods  have 
been  propofed  to  remove,  or  at  leaft  to  leffen  them... 

.3  The 
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The  late  M.  Bouguer  propofed  a  method,  which  has 
~  been  thought  deferying  of  particular  attention,  in  the 
Mem.  Acad.  Sc.  1747  ;  afterwards  in  his  Treatife  on 
Navigation,  pnblifhed  at  Paris  in  1753,  and  fince  re¬ 
printed  in  1760,  by  the  abbe  de  la  Caille.  For  this 
purpofe,  take  for  the  log  a  conical  piece  of  wQod,  which 
fix  to  the  log-line  pafled  through  or  along  its  axis,  at 
about  40,  50,  or  60,  or  more  feet,  from  one  end;  and  to 
this  end  fix  the  diver,  which  is  a  body  formed  of  two 
equal  fquare  pieces  of  tin,  or  of  thin  iron  plate,  fixed 
at  right  angles  to  one  another  along  their  diagonals ; 
and  its  fize  io  fitted  to  that  of  the  cone,  that  the  whole 
may  float.  A  cone  of  three  inches  diameter  in  the 
bafe,  and  of  fix  inches  in  the  flant  height,  is  propofed 
by  M.  Bouguer  to  fuit  a  diver  made  of  plates  about 
9  \  inches  fquare  ;  the  interfedfion  of  the  diagonals  is 
joined  to  the  log-line,  and  the  loop  and  peg  fixed  as  in 
the  common  log.  However,  it  has  been  found,  that 
no  kind  of  wood  ufed  in  Britilh  dock-yards,  when 
formed  into  a  cone  of  the  above  dtmenfions,  will  float 
a  diver  made  of  flout  tin  plates,  one  fide  of  the  fquare 
being  9  }  inches.  Such  a  diver  weighing  l^lb  avoir- 
dupoife,  required  to  float  it  a  cone  of  five  inches  dia¬ 
meter  and  twelve  inches  on  the  flant  fide,  fo  as  the 
point  of  the  cone,  which  was  made  of  light  fir,  (hould 
juft  appear  above  the  water.  Now  fuppofing  one  fide 
of  fuch  a  fquare  tin-diver  to  be  about  ten  inches,  and 
made  of  plates  only  two-thirds  of  the  thicknefs  of  the 
former,  fuch  a  diver  would  weigh,  with  its  folder, 
about  20  ounces,  and  can  be  floated  by  a  light  fir  cone 
of  four  inches  diameter  in  the  bafe,  and  ten  inches  in 
the  flant  height  or  length  ;  and  fuch  a  compound  log 
might  perhaps  be  found  on  trial  to  be  affe&ed  by  a- 
bout  as  much  again  as  that  propofed  by  M»  Bouguer ; 
and  confequently  the  difference  between  the  numbers 
given  by  the  common  log  and  compound  log,  muft  be 
augmented  by  two-thirds  of  itfclf  for  the  neceffary  cor- 
reftion,  as  below'.  When  the  compound  log  of  Bou- 
gner,  above  deferibed,  is  hove  overboard,  the  diver 
will  fink  too  deep  to  be  much  affe&ed  by  the  current 
or  motion  of  water  at  the  furface,  and  the  log  will 
thereby  keep  more  fteadily  in  the  place  where  it  firft 
fell ;  and  confequently  the  knots  run  off  the  reel 
will  (how  more  accurately  the  (hip’s  rate  of  failing. 
As  the  common  log  is  affe&ed  by  the  whole  motion 
of  the  current,  fo  this  compound  log  will  feel  only  a 
part  thereof,  viz.  fuch  a  part  nearly  as  the  refiftance 
of  the  cone  is  to  the  refiftance  of  the  diver ;  then  the 
refiftances  of  the  above  cone  and  diver  are  about  as  I 
to  5  ;  and  confequently  this  log  will  jdrive  but  one- 
fifth  part  of  what  the  common  log  would  do  ;  and  fo 
the  (hip’s  true  run  will  be  affefted  by  one-fifth  only  of 
the  motion  of  the  waters.  To  obtain  the  true  rate  of 
failing,  it  will  be  proper  to  heave  alternately,  hour  and 
hour,  the  common  log  and  this  compound  log  ;  then 
the  difference  of  their  knots  run  off,  augmented  by  its 
Gne-fourth  part,  is  the  correction  ;  wrhich  applied  to  the 
knots  of  the  common  log,  will  give  the  (hip’s  true  rate 
of  failing  at  the  middle  time  between  the  hours  when 
thefe  logs  were  hove.  The  correction  is  additive  when 
the  Compound  log’s  run  is  the  greateft,  othenvife  it  is 
fobuaCtive.  To  find  the  courfe  made  good :  increafe 
the  obferved  angle  between  the  log-lines  by  one  fourth- 
part  ;  and  this  gives  tlie  correction  to  be  applied  to 
the  apparent  courfe,  or  tlie  opp^fite  of  that  (hown  by 
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the  common  log-;  the  correction  is  to  be  applied  to  the 
mi  of  the  apparent  courfe,  when  the  bearing  of 

tlie  common  log  is  to  the  fn^t}of  the  compound 
log.  Or  thus  :  the  lengths  run  off  both  logs,  toge¬ 
ther  with  their  bearings,  being  known  ;  in  a  card  or 
compafs  apply  the  knots  run  off,  taken  from  a  fcak: 
of- equal  parts  along  their  refpeCtive  bearings,  from  the 
centre  ;  join  the  'ends  ;  and  in  this  line  produced,  on 
the  fide  next  the  compound  log’s  length,  take  one- 
fourth  of  the  interval ;  then  a  line  drawn  from  tlie 
end,  thus  ^produced,  to  the  centre  of  the  card,  will 
(how  the  true  courfe  and  diftance  made  good.  When 
a  current,  fuch  as  a  tide,  runs  to  any  depth,  the  velo¬ 
city'  of  that  current  may  be  much  better  afeertained  by 
the  compound  log  than  by  the  common  one,  provi¬ 
ded  the  diver  does  not  defeend  lower  than  tlie  run  of 
the  current ;  for  as  thofe  (hips  which  are  deepeft  im- 
merged,  drive  fafteft  with  the  tide  ;  fo  the  diver,  by- 
being  aCted  on  below,  as  well  as  the  log  on  the  fur- 
face,  their  joint  motion  will  give  the  total  effect  of 
the  current's  motion  better  than  what  could  be  deri¬ 
ved  from  the  motion  at  the  furface  only.  Alfo,  by 
fuch  a  compound  log,  the  depth  to  which  any  current 
runs  may  be  eafily  tried. 

Other  Logs.  We  have  an  account  in  the  voyage  to  the 
North  Pole,p.97.  of  two  other  logs,  which  were  tried  by 
captain  Phipps :  one  invented  by  Mr  Ruffel,  the  other 
by  Foxon ;  both  conftru&ed  upon  this  principle,  that 
a  fpiral,  in  proceeding  its  own  length  in  the  direCtiort 
of  its  axis  through  a  refifting  medium,  makes  one  re¬ 
volution  round  the  axis  ;  if,  therefore,  the  revolutions 
of  the  fpiral  are  regiftered,  the  number  of  times  it  has 
gone  its  own  length  through  the  water  will  be  known. 
In  both  thejfe  the  motion  of  the  fpiral  in  the  water  is 
communicated  to  the  clock-work  within-board,  by 
means  of  a  fmall  line  faftened  at  one  end  to  tlie  fpiral, 
which  tows  it  after  the  (hip,  and  at  tlie  other  to  a 
fpindle,  which  fets  the  clock-work  in  motion.  That 
invented  by  Mr  Ruffel  has  a  half-fpiral  of  two  threads, 
made  of  copper,  and  a  fmall  dial  with  clock-work,  to 
regifter  the  number  of  turns  of  the  fpiral.  The  other 
log  has  a  whole  fpiral  of  wood  with  one  thread,  and  a 
larger  piece  of  clock-work  with  three  dials,  two  of 
them  to  mark  the  diftance,  and  the  other  divided  into 
knots  and  fathoms,  to  (how  the  rate  by  the  half-mi¬ 
nute  glafs,  for  the  convenience  of  comparing  it  with  the 
log.  This  kind  of  log  will  have  the  advantage  of 
every  other  in  fmooth  water  and  moderate  weather ; 
and  it  will  be  ufeful  in  finding  the  trim  of  a  (hip 
when  alone,  in_furveying  a  coaft  in  a  fingle  (hip,  or  in 
meafuring  diftances  in  a  boat  between  head-lands  and 
fhoals;  but  it  is  fubjeCt  to  other  inconveniences,  which 
will  not  render  it  a  proper  fubftitute  for  the  common 

log-  .  . 

Perpetual  Log,  a  machine  fo  called  by  its  inventor, 
Mr  Gottlieb  of  Houndfditch,  London.  It  is  intended 
by  it  to  keep  a  conftant  and  regular  account  of  the 
rate  of  the  (hip’s  velocity  through  the  water ;  whereas 
the  common  log  hitherto  ufed  does  not  indicate  the 
variation  in  her  velocity  in  the  interval  of  heaving  the 
log,  and  confequently  does  not  afeertain  the  true  di¬ 
ftance  that  the  (hip  has  run  in  any  given  length  of 
time. 

Fig. 
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Log.  Fig.  I.  is  a  representation  of  the  whole  machine  ; 
*■"— v““  the  lower  part  of  which,  EFG,  is  fixed  to  the  fide  of 
Plate  t^ie  kee^ 5  ^  reprefcnting  only  the  boundary  line  of  the 
■CLXXU1  ^P’s  figure*  EF  are  the  fcftion  of  a  wooden  external 
cafe,  left  open  at  the  ends  KL,  to  admit  the  paffage 
of  the  water  during  the  motion  of  the  fhip.  At  M  is 
a  copper  grating,  placed  to  obftruft  the  entrance  of 
any  dirt,  &c.  into  the  machine.  I,  is  a  fcftion  of  a 
water-wheel,  made  from  6  to  1 2  inches  in  diameter,  as 
■may  be  necelfary,  with  float-boards  upon  its  circumfe¬ 
rence,  like  a  common  water-wheel,  that  turn  by  the 
refillance  of  the  water  palling  through  the  channel 
LK.  It  turns  upon  a  Ihouldered  axis,  reprefented  by 
the  vertical  feftion  at  K.  When  the  Ihip  is  in  motion, 
the  refillance  of  the  water  through  the  channel  LK 
turns  round  the  wheel  I.  This  wheel,  by  means  of  a 
pinion,  is  connefted  with  and  turns  the  rod  contained 
in  the  long  copper  tube  N.  This  rod,  by  a  pinion 
fixed  at  its  upper  extremity,  is  connefted  with  and 
turns  upon  the  whole  fyftem  of  wheels  contained  in 
the  dial  of  the  cafe  ABCD.  This  dial,  by  means  of 
the  copper  tube  N,  may  be  fixed  to  any  convenient 
place  aboard  the  Ihip.  In  the  front  of  the  dial  are 
Several  ufeful  circular  graduations,  as  follow  :  The  re¬ 
ference  by  the  dotted  line  A  has  an  hand  which  is 
moved  by  the  wheels  with:n,  which  points  out  the  mo¬ 
tion  of  the  Ihip  in  fathoms  of  6  feet  each.  The  circle 
at  B  has  an  hand  lhowing  the  knots,  at  the  rate  of  48 
feet  for  each  knot  ;  and  is  to  be  obferved  with  the  lialf- 
minute  glafs  at  any  time.  The  circle  at  C  has  a  fhort  and 
a  long  hand  ;  the  former  of  which  points  out  the  miles 
hi  land  meafure,  and  the  latter  or  longer  the  number  of 
knots  contained  in  each  mile,  viz.  128,  which  is  in  the 
fame  proportion  to  a  mile  as  60  minutes  to  the  hour 
in  the  reckoning.  At  e,  a  final!  portion  of  a  circle 
is  feen  through  the  frput-plate  called  the  regifter ;  which 
ffiows,  in  the  courfe  of  24  hours  (if  the  ihip  is  upon 
one  tack),  the  diltance  in  miles  that  fhe  has  run; 
and  in  the  24  hours  the  mariner  need  take  but  one  ob- 
fervation,  as  this  regifter  ferves  as  an  ufeful  check 
upon  the  fathoms,  knots,  and  miles,  fhown  upon  the 
two  other  circles. 

f,  Is  a  plate  ftiowing  too  degrees  or  6000  miles, 
and  alfo  afts  a3  another  regifter  or  check  ;  and  is  ufe¬ 


ful  in  cafe  of  any  miftake  being  made  in  obferving  Leg- 
the  diftance  run  by  the  other  circles.  The  reckon-  * 
ing  by  thefe  circles,  without  fear  of  miftake,  may 
therefore  be  continued  to  nearly  12,000  miles. 

A  communication  from  this  machine  may  eafily 
be  made  to  the  captain’s  bed-fide,  where  by  touching 
a  fpring  only,  a  bell  in  the  head  ABCD  will  found 
as  many  times  in-  an  half  minute  as  the  fhip  fails 
miles  in  an  hour.  , 

Mr  Gottlieb  has  applied  this  machine  to  the  Car¬ 
teret  and  Weftmoreland  packets.  He  is  very  fanguine 
in  the  hopes  of  its  fnccefs  and  utility ;  and  conceives 
that  the  mariner  will,  by  this  contrivance,  be  better 
enabled  than  heretofore  to  keep  the  veffel  and  his 
reckoning  together  ;  it  being  well  known  that  the 
moft  experienced  navigator  is  too  frequently  erro¬ 
neous  in  this  refpeft,  the  fhip  being  fometimes  a- 
head,  or  fometimes  aftej*n,  off  the  reckoning. 

He  alfo  obferves,  that  the  conftruftion  of  the  log  is 
fuch,  that  if  the  veffel  was  to  be  aground,  ftrike  a  rock, 
or  ftrip  off  her  falfe  keel,  the  parts  would  not  be  de¬ 
ranged  :  and  further,  Ihould  fhe  be  laid  up  for  repairs, 

&c. .  fix  months,  in  half  an  hour  after  coming  again 
into  the  water,  the  lower  immerged  part  of  the  log 
would  clear  itfelf,  and  be  in  proper  aftion. 

Loa-Board,  a  fort  of  table,  divided  into  feveral 
columns,  containing  the  hours  of  the  day  and  night, 
the  direftion  of  the  winds,  the  courfe  of  the  Ihip,  and 
all  the  material  occurrences  that  happen  during  the 
24  hours,  or  from  noon  to  noon  ;  together  with  tlie 
latitude  by  obfervation.  From  this  table  the  different 
officers  of  the  fhip  arc  furnifhed  with  materials  to  com¬ 
pile  their  journals,  wherein  they  likewife  infert  what¬ 
ever  may  have  been  omitted,  or  reject  what  may  ap¬ 
pear  fuperfluous  in  the  log-board. 

Loa-Booi ,  a  book  into  which  the  contents  of  the 
log-board  is  daily  copied  at  noon,  together  with  every 
circumftance  deferving  notice  that  may  happen  to  the 
fhip,  or  within  her  cognizance,  either  at  fea  or  in  a 
harbour,  &c.  The  intermediate  divifions  or  watches 
of  the  log-book,  containing  four  hours  each,  are 
ufually  figned  by  the  commanding  officer  in  fnips  of 
war  or  Ealt-Indiamen.  See  Navigation. 


LOGARITHMS. 


1  OGARITHMS,  (from  My®-  ratio,  and 
■*— ' number ),  the  indices  of  the  ratios  of  numbers  to 
one  another;  being  aferiesof  numbers  in  arithmetical 
progreffion,  correfponding  to  others  in  geometrical 
progreffion  ;  by  means  of  which,  arithmetical  calcula¬ 
tions  can  be  made  with  much  more  eafe  and  expedi¬ 
tion  than  other-wife. 


Sect.  I.  Hi/lory  of  Logarithms. 

The  invention  of  logarithms  firft  occurred  to  thofe 
verfant  in  the  conftruftion  of  trigonometrical  tables, 
in  which  immenfe  labour  was  required  by  large  multi¬ 
plications,  divifions,  and  extraftion.  of  roots.  The  aim 
propofed  was,  to  reduce  as  much  as  poffible  the  mul¬ 


tiplications  and  divifions  to  additions  autf  fubtraftions : 
and  for  thispurpofe,  a  method  was  invented  by  Nicho¬ 
las  Raymer  Urfus  Dithinarfus,  which  ferves  for  one 
cafe  of  the  fines,  viz.  when  the  radius  is  the  firft  term 
in  proportion,  and  the  fines  of  two  arcs  the  fecond  and 
third  terms.  In  this  cafe  the  fourth  term  is  found 
by  only  taking  half  the  fum  or  difference  of  the  fines 
of  the  other  two  arcs,  and  the  complement  of  the  - 
greater.  This  method  was  firft  publiflied  in  1588, 
and  a  few  years  afterward  was  greatly  improved  by 
Clavius,  who  ufed  it  in  all  proportions  in  the  folu- 
tion  of  fpherical  triangles  ;  adapting  it  to  fines,  tan¬ 
gents,  verfed  fines,  and  fecants ;  and  this,  whether  the 
radius  was  the  firft  term  in  the  proportion  or  not. 

This  method,  however,  though  now  fyecome  much 
more 
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more  generally  'ufeful  than  before,  was  Hill  found  at¬ 
tended  with  trouble  in  fome  cafes ;  and  as  it  depended 
upon  certain  properties  of  lines  belonging  to  the  circle, 
was  rather  of  a  geometrical  than  arithmetical  nature  ; 
on  which  account  the  calculators  about  the  end  of  the 
1 6th  and  beginning  of  the  1 7th  century,  finding  the 
folution  of  afironomical  problems  extremely  trouble- 
fome,  by  reafon  of  the  tedious  multiplications  and  di- 
vi lions  they  required,  continued  their'  endeavours  to 
lefien  that  labour,  by  fearching  for  a  method  of  redu¬ 
cing  their  operations  to  addition  and  fubtradion.  The 
firft  ftep  towards  this  was,  the  confideration,  that  as  in 
multiplication  the  ratio  of  the  multiplier  to  unity  is 
the  fame  as  that  of  the  product  to  the  multiplicand,  it 
will  follow,  that  the  ratio  of  the  produd  to  unity  mull 
be  equal  to  the  fum  of  the  two  ratios  of  the  multiplier 
to  unity,  and  of  the  multiplicand  to  unity.  Could  a 
fet  of  numbers  therefore  be  found,  which  would  repre- 
fent  the  ratios  of  all  other  numbers  to  unity,  the  ad¬ 
dition  of  two  of  the  former  fet  of  numbers  would  be 
equivalent  to  the  multiplication  of  the  two  numbers 
together,  the  ratios  of  which  they  denoted ;  and  the 
fum  arifing  from  this-  addition  would  denote  the  ratio 
of  their  produd  to  unity  ;  whence  the  product  itfelf 
-might  be  found  by  looking  for  the  correfponding  na¬ 
tural  number  in  the  table. 

The  next  thing  was  to  fall  upon  a  method  of  calcu¬ 
lating  fuch  a  table  as  was  wanted,  which  indeed  ap¬ 
peared  an  Herculean  labour.  The  firft  obfervation 
was,  that  whatever  numbers  might  be  made  ufe  of  to 
reprefent  the  ratios  of  others,  the  ratio  of  equality,  or 
that  of  unity  ,to  unity  mult  be  o ;  for  that  ratio'has 
properly  no  magnitude,  neither  increafing  nor  dimi- 
n idling  any  other  ratio  to  which  it  is  adapted,  or  from 
which  it  is  fubtraded. 

2.  The  fecond  obfervation  was,  that  though  any 
number  might  be  chofen  at  pleafure  to  reprefent  the 
ratio  of  any  other  number  to  unity,  yet  when  once  this 
choice  .was  made,  all  the  other  numbers  reprefenting 
the  different  ratios  mull  be  determined  by  it.  Thus, 
if  the  ratio  of  10  to  1  be  reprefent ed  by  1,  then  the 
ratio  of  100  to  1  mult  be  2,  and  that  of  1000  to  1 
mull  be  3,  &c.‘;  or  if  2  was  chofen  to  reprefent  the 
ratio  of  10  to  1,  then  that  of  100  to  1  mull  be  4, 
that  of  1000  to  1  mult  be  6,  &c. ;  and  no  other  num¬ 
bers  could  pofiibly  be  ufed. 

3.  As  thofe  artificial  numbers  reprefented,  or  were 
proportional  to,  the  ratios  of  the  natural  numbers  to 
unity,  they  mull  be  exprefiions  of  the  numbers  of  fome 
fmaller  equal  ratios  contained  in  the  former  and  larger 
ones.  Thus,  if  we  make  1  the  reprefentative  of  the 
ratio, of  10  to  1  ;  then  3,  which  reprefents  the  ratio  of 
1 000  to  i ,  will  likewife  exprefs  the  number  of  ratios 
of  10  to  1,  which  are  contained  in  that  of  1000  to  1. 
If  inftead  of  1,  we  make  icoo  to  be  the  ratio  of  10 
to  I  ;  then  3000  will  exprefs  the  ratio  of  1000  to  1, 
and  this  number  3000  will  exprefs  the  number  of  fmall 
ratios  of  the  1  oooth  root  of  10  to  1  contained  in  the 
ratio  of  1 000  to  i  ;  and  fo  on  for  any  larger  number, 
as  io,ooo,  100,000,  or  10,000,000,  &c.  Thus,  if 
inftead  of  icoo  we  make  10,000,006  the  reprefen¬ 
tative  of  the  ratio  of  10  to  1,  then  the  unit  wall  re¬ 
prefent  a  veryfmall  ratio,  of  which  there  are  I  ©,000,000 
contained  betwixt  1  and  1  o,  and  which  ratio  could  not 
really  be  had  without  extrading  a  root  which  involved 
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in  itfelf,  ro, coo, 000  of  times  would  only  make  up  10 ; 
which  root  may  perhaps  be  moll  intelligibly  exprefled 

thus,  IO’ODO’00°v/ToI  If  the  ratio  of  10  to  1  con¬ 
tained  10,000,000  of  thefe  roots,  it  is  evident  that  the 
ratio  of  100  to  i  muft  contain  20,000,000,  that  of 
1000  would  have  30,000,000,  & c. ;  of  confequence, 
the  ratio  of  100  to  1  will  be  exprefled  by  20,000,000, 
of  1000  to  i  by  30,000,000,  &c.-— Hence,  a3  thefe 
artificial  numbers  reprefent  the  ratios  of  natural  num¬ 
bers  fo  unity,  or  are  proportional  to  them,  they  are 
very  properly  .called  the  logarithms  of  thefe  numbers, 
or  the  numbers  of  their  ratios  ;  becaufe  they  really  do 
exprefs  this  number  of  ratios. 

The  relation  of  logarithms  to  natural  numbers  may  I 

perhaps  more  intelligibly  be  explained  by  two  fenes  of 
numbers,  one  in  an  arithmetical,  and  the  other  in  geo¬ 
metrical,  progrefiion.  Thus, 

Logarithms,  01  2.3456  7  8 

Nat.  numb.  1  2  4  8  16  32  64  128  256 

Or, 

Logarithms,  0123  4  5  6 

Nat.  numb,  x  10  100  1000  10,000  100,000.  J,ooo,oao 
In  either  of  thefe  feries  it  is  evident,  that  by  adding 
any  two  terms  of  the  upper  line  together,  a  number 
will  be  had  which  indicates  that  produced  by  multiply¬ 
ing  the  correfponding  terms  of  the  lower  line.  Thus, 
in  the  firft  two  feries,  fuppofe  we  wifli  to  know  the 
produd  of  4X32.  In  the  upper  line  we  find  2  Hand¬ 
ing  over  the  number  4,  and  5  oyer  32  ;  adding  there-  . 
fore  5  to  2  we  find  7,  the  fum  of  this  addition,  Handing 
over  1 28,  the  produd  of  the  two  numbers.  In  like 
manner,  if  we  wifli  to  divide  256  by  8,  from  the  num¬ 
ber  which  Hands  over  256,  viz.  8,  fubtrad  that  which 
Hands  over  8,  viz  3  ;  the  remainder  5,  which  Hands 
over  32,  fliows  that  the  latter  is  the  quotient  of  256 
divided  by  8.  Let  it  be  required  to  involve  4  as  high 
as  the  biquadrate  or  4th  power:  Multiply  2,  the  num¬ 
ber  which  Hands  over  4,  by  the  index  of  the  power  to 
which  the  number,  is  to  be  involved  ;  which  index  is  4: 
the  produd  8,  Handing  over  256,  fliows  that  this  laft 
number  is  the  biquadrate  of  4  required.  Laftly,  let  it 
be  required  to  extrad  the  cube  root  of  64  ;  divide  the 
number  6,  which  Hands  over  64,  by  3,  the  index  of  the 
root  you  wifli  to  extrad;  the  quotient  2,  Handing  over 
4,  fhows  that  4  is  the  root  fought. 

Thefe  examples  are  fufficient  to  fliow  the  great  uti¬ 
lity  of  logarithms  in  the  mod  tedious  and  difficult 
parts  of  arithmetic.  But  though  it  is  thus  eaiy  to 
frame  a  table  of  logarithms  for  any  feries  of  numbers 
going  on  in  geometrical,  progrefiion,  yet  it  muft  be  far 
more  difficult  to  frame  a  general  table  in  which  the 
logarithms  of  every  pofiible  feries  of  geometricals  fhall 
correfpond  with  each  other.  Thus,  though  in  the 
above  feries  we  can  eafily  find  the  logarithm  of  4,  8, 

&c.  we  cannot  find  that  of  3,  6,  9,  & c.  ;  and  if  we  af- 
fume  any  random  numbers  for  them,  they  will  not  cor¬ 
refpond  with  thofe  which  have  already  been  aflumed 
for  4,  8,  16,  &c.  In  the  conftrudion  of  every  table, 
however,  it  was  evident,  that  the  arithmetical  or  lo¬ 
garithmic  feries  ought  to  begin  with  o  ;  for  if  it  began 
with  unity,  then  the  fum  of  the  logarithms  of  any  two 
numbers  muft  be  diminifhed  by  unity  before  we  could 
find  the  logarithm  of  the  produd.  Thus, 

Logar.  1234567  8  9 

Nat.  N.  i  2  4  8  16  32  64  128  256 

Here 
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Here  let  it  "be  required  to  multiply  4  by  16 ;  the  num¬ 
ber  3  Handing  over  4,  added  to  5  which  Hands 
over  16,  gives  8  which  Hands  over  128  :  but  this  is 
not  juH  ;  fo  that  we  muH  diminifh  the  logarithm  by  1, 
and  then  the  number  7  Handing  over  64  fhows  the 
true  produdl.  In  like  manner  it  appears,  that  as  we 
defeend  below  unity  in  a  logarithmic  table,  the  loga¬ 
rithms  themfelves  muH  begin  in  a  negative  feries  with 
refpedi  to  the  former ;  and  thus  the  logarithm  of  o 
will  always  be  infinite  ;  negative,  if  the  logarithms  in- 
creafe  with  the  natural  numbers ;  but  pofitive,  if  they 
decreafe.  For  as  the  geometrical  feries  muH  diminifli 
by  infinite  divifions  by  the  common  ratio,  the  arith¬ 
metical  one  muH  decreafe  by  infinite  fubtra&ions, 
or  increafe  by  infinite  additions  of  the  common  dif¬ 
ference. 

This  property  of  numbers  was  not  unknown  to  the 
ancient  mathematicians.  It  is  mentioned  in  the  works 
of  Euclid ;  and  Archimedes  made  great  ufe  of  it  in  his 
jirenar  'm,  or  treatife  on  the  number  of  the  fands  :  and 
it  is  probable  that  logarithms  would  have  been  much 
fooner  invented,  had  the  real  necefiity  for  them  been 
fooner  felt ;  but  this  did  not  take  place  till  the  end  of 
the  1 6th  century,  when  the  confiru&ion  of  trigono¬ 
metrical  tables,  and  folution  of  perplexed  aHronomical 
problems,  rendered  them  abfolutely  iiidifpenfable. 

About  this  time  Tt  is  probable  that  many  people 
wilhed  to  fee  fuch  tables  of  numbers,  and  were 
making  attempts  to  conflruA  them ;  but  the  in¬ 
vention  is  certainly  due  to  Lord  Napier,  baron  of 
Merchifion  in  Scotland.  The  invention  is  by  fome 
indeed  aferibed  to  Longomontanus ;  but  with  very 
little  probability,  as  he  never  publilhed  any  thing 
of  the  kind,  nor  laid  claim  to  the  invention,  though 
he  lived  to  fee  the  publication  of  Baron  Napier’s  ta¬ 
bles.  Concerning  this  invention  we  are  told,  that 
u  one  Dr  Craig  a  Scotchman,  coming  out  of  Den¬ 
mark  into  his  own  country,  called  upon  Baron  Napier, 
and  told  him  of  an  invention  of  Lovigomontanus  in 
Denmark,  to  fave  the  trouble  of  the  tedious  multipli¬ 
cation  and  divifion  in  aHronomical  calculations ;  but 
could  give  no  farther  account  of  it  than  that  it  was 
by  proportionable  numbers.  From  this  flight  hint 
the  baron  immediately  fet  about  the  work ;  and  by  the 
time  that  Dr  Craig  returned  to  call  upon  him,  he  had 
prepared  a  rude  draught  of  it,  which  he  called  Canon 
mirabilis  Logarithmorum  ;  and  this  draught,  with  fome 
alterations,  was  printed  in  1614. 

According  to  Kepler ;  one  Jufle  Byrge,  affifiant 
aftronomer  to  the  landgrave  of  Hefle,  either  invented 
or  projected  logarithms  long  before  Baron  Napier, 
and  compofed  a  table  of  fines  for  every  two  feconds 
of  the  quadrant  ;  though,  by  reafon  of  his  na¬ 
tural  refervednefs,  he  never  publilhed  any  thing  to  the 
world.  But  whatever  might  have  been  in  this,  it  is 
certain  that  the  world  is  indebted  for  logarithms  to 
Baron  Napier,  who  died  in  the  year  1618.  This  no¬ 
bleman  likewife  made  confiderable  improvements  in 
trigonometry  ;  and  the  frequent  numerical  computa¬ 
tions  he  had  occafion  for  in  this  branch,  undoubtedly 
contributed  to  his  invention  of  the  logarithms,  that 
he  might  fave  part  of  the  trouble  in  thefe  calculations. 
His  book  publilhed  in  1614  was  intitled  Mirifici  Loga¬ 
rithmorum  Canonis  deferiptio.  At  this  time  he  did  not 
publilh  his  method  of  coufiru&ing  the  numbers  until 
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the  fenfe  of  the  learned  fliould  be  known.  In  other 
refpe&s  the  work  is  complete,  containing  all  the  lo¬ 
garithms  ist  the  natural  numbers  to  the  ufual  extent 
of  logarithmic  tables ;  with  the  logarithmic  fines,  tan¬ 
gents,  and  fecants,  for  every  minute  of  the  quadrant, 
directions  for  ufing  the  tables,  &c. 

This  work  was  publilhed  in  Latin ;  but  was  afterwards 
tranflated  into  Englilh  by  Mr  Edward  Wright,  in¬ 
ventor  of  the  principles  of  what  has  been  falfely  called 
Mercator’s  Sailing.  The  tranflation  was  fent  to  his 
lordlhip  at  Edinburgh,  and  returned  with  his  appro-' 
bation  and  fome  few  additions.  It  was  publilhed  in 
1616,  after  Mr  Wright’s  death,  with  a  dedication  to- 
the  Eafi  India  Company,  by  his  fon  Samuel  Wright, 
and  a  preface  by  Mr  Briggs,  who  afterwards  diitin- 
guilhed  himfelf  fo  much  in  bringing  logarithms  to 
perfe&Lon.  In  this  tranflation  Mr  Briggs  alfo  gave 
the  defeription  and  draught  of  a  fcale  invented  by  Mr 
Wright,  as  well  as  other  methods  invented  by  himfelf,* 
for  finding  the  intermediate  proportional  numbers ; 
the  logarithms  already  found  having  been  only  printed 
for  fuch  numbers  as  were  the  natural  fines  of  each 
minute. 

Mr  Wright’s  tranflation  was  reprinted  in  1618,  with 
a  new  title-page,  and  the  addition  of  16  pages  of  new 
matter,  “  ihowing  the  method  of  calculating  triangles, 
as  well  as  a  method  of  finding  out  fuch  lines  and  loga¬ 
rithms  as  are  not  to  be  found  in  the  canons.” 

Next  year  John  Speidell  publilhed  his  New  Loga¬ 
rithms,  in  which  were  fome  remedies  for  the  inconveni¬ 
ences  attending  Lord  Napier’s  method.  The  fame  year 
alfo  Robert  Napier,  the  Baron’s  fon,  publilhed  a  new 
edition  of  his  father’s  book,  entitled  Canonis  I.ogaritb- 
morurn  Dejcriptio i  with  another  concerning  the  method 
of  confirufting  them,  which  the  Baron  had  promjfed  ; 
together  with  fome  other  mifcellaneous  pieces,  which 
his  father  had  likewife  compofed  along  with  Mr  Briggs. 
In  1 620  alfo,  a  copy  of  thefe  works  was  printed  at 
Lyons  in  one  volume,  by  Bartholomew  Vincent  a 
bookfeller  there ;  but  this  publication  feems  to  have- 
been  but  little  known,  as  Wingate,  who  carried  loga¬ 
rithms  to  France  four  years  after,  is  faid  to  have  been 
the  firfi  who  introduced  them  into  that  country. 

The  Cur/us  Mathematicus  publilhed  at  Cologn  in 
1618  or  1619  by  Benjamin  Urfinus,  mathematician  to 
the  elector  of  Brandenburg,  contains  a  copy  of  Na¬ 
pier’s  logarithms,  together  with  fome  tables  of  propor¬ 
tional  parts.  In  1624  he  publilhed  his  Trigonometries , 
with  a  table  of  natural  fines  and  their  logarithms,  ac¬ 
cording  to  Lord  Napier’s  method,  to  every  ten  feconds 
in  the  quadrant.  The  fame  year  a  book  on  logarithms 
was  publilhed  at  Marpurg  by  the  celebrated  Kepler, 
of  the  fame  kind  with  tliofe  of  Napier.  Both  of  thefe 
begin  at  90°  or  the  end  of  the  quadrant;  and,  while  the 
fines  decreafe,  the  logarithms  gradually  increafe ;  till  at 
the  beginning  of  the  quadrant,  or  o,  the  logarithm 
is  infinite.  The  only  difference  betwixt  the  logarithms 
of  Napier  and  Kepler  is,  that  in  the  former  the  arc" 
is  divided  into  equal  parts,  differing  by  one  minute 
each  ;  and  confequently  their  fines  to  which  tlie  loga¬ 
rithms  are  "adapted  are  interminate  numbers  reprefent- 
ed  only  by  approximating  decimals :  but  in  Kep¬ 
ler’s  table,  the  radius  is  divided  into  equal  parts ;  which 
are  confidered  as  perfeft  and  terminate  fines,  having 
equal  differences,  and  to  which  the  logarithms  are  here 
adapted, 
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adapted.  A  treat  ife  of  fome  extent  was  prefixed  to 
the  work  ;  in  which  the  conftruXion  and  ufe  of  loga¬ 
rithms  is  pretty  largely  treated  of.  In  the  year  1627 
the  fame  author  introduced  logarithms  into  his  Ru- 
dolpliine  Tables,  together  with  feveral  others,  viz.  1. 

A  table  fimilar  to  that  already  mentioned;  only  that 
the  column  of  fines  or  abfolute  numbers  is  omit¬ 
ted,  and  another  added  in  its  ftead,  lhowing  what 
part  of  the  quadrant  each  arc  is  equal  to  ;  viz.  the 
quotient  arifing  from  the  divifion  of  the  whole 
quadrant  by  each  given  arc,  and  expreffed  in  inte¬ 
gers  and  fexagefimal,  parts.  2 .  Napier’s  table  of  lo¬ 
garithmic  fines  to  every  minute  of  the  quadrant;  as 
a Ifo  two  other  fmaller  tables  adapted  for  the  calcula¬ 
tion  of  eclipfes  and  the  latitude  of  planets.  In  this 
work  Julius  Byrgius  is  mentioned  as  having  invented 
logarithms  before  Napier. 

The  kind  of  logarithms  now  in  ufe  were  invented 
by  Mr  Henry  Briggs  profeHor  of  geometry  in  Grefham 
college,  London,  at  the  time  they  were  firft  difcover- 
t:d  by  Napier.  As  foon  as-  the  logarithms  of  Napier 
were  published,  Mr  Briggs  directed  his  attention  to  the 
ftudy  and  improvement  of  them  ;  and  his  employment 
in  this  way  was  announced  in  a  letter  to  Mr  Ufher,  af¬ 
terwards  the  celebrated  archbifhop,  in.  the  year  161.5. 
By  him  the  fcale  was  changed,  and  o  was  made  the 
logarithm  of  1 ;  but  lord  Napier  informed  Mr  Briggs 
that  he  had  already  thought  of  fuch  a  fcheme,  but 
chofe  rather  to  publifh  the  logarithmic  tables  he  had 
completed,  and  to  let  thofe  alone  until  he  fhould  have 
more  leifure  as  well  as  better  health.  At  an  inter¬ 
view  betwixt  Lord  Napier  and  Mr  Briggs,  the  prefent 
plan  feems  to  have  been  fettled ;  and  ia  confequence 
of  his  lordfhip’s  advice,  Mr  Briggs  made  fome  altera¬ 
tion  in  the  method  of  conftruXing  his  tables  from  that 
which  he  had  begun.  A  correfpondenee  alfo  took 
place  betwixt  Iris  lordfliip  and  Mr  Briggs,  which  con¬ 
tinued  during  the  lifetime  of  the  former.  It  appears, 
however,  that,  whether  Mr  Briggs  thought  of  this  al¬ 
teration  before  lord  Napier  or  not,  he  certainly  was  the 
perfon  who  firft  published  it  to  the  world  ;  and  fome 
reflexions  have  been  thrown  upon  his  lord  Ship  for  not 
making  any  mention  of  the  (hare  which  Mr  Briggs  had 
in  it. 

In  1617  Mr  Briggs  publifned  his  firft  tlioufand  lo¬ 
garithms  under  the  title  of  Logarithmorum  Chilias  Pr't- 
■  rta  ;  and  in  1620  Mr  Edward  Gunter  published  his 
Canon  of  Triangles,  containing  the  artificial  or  loga¬ 
rithmic  fines  and  tangents  for  every  minute,  to  feven 
places  of  figures  befides  the  index  ;  the  logarithm  of 
t  he  radius  being  ro.QOO,  &c.  Thefe  were  the  firft  tables 
of  logarithmic  fines,  tangents,  &c.  which  made  their  ap¬ 
pearance  upon  the  prefent  plan  ;  and  in  1623  they  were 
reprinted  in  his  book  de  SeSore  et  Radio ,  along  with 
the  Chilias  Prima  of  Mr  Briggs.  The  fame  year  Mr 
Gunter  applied  thefe  logarithms  of  numbers,  fines,  and 
tangents,  to  ftraight  lines  drawn  on  a  ruler ;  and  with 
thefe  the  proportions  in  common  numbers,  as  well  as 
in  trigonometry*  were  folved  by  the  mere  application 
of  a  pair  of  ccmpaffes;  a  method  founded  upon  this 
property,  that  the  logarithms  of  the  terms  of  equal  ra¬ 
tios  are  equally  different.  The  inftrument  is  now  well 
known  by  the  name  of  the  two-feet  Gunter’s  Scale. 

By  the  fame  methods  he  alfo  greatly  improved  the  fee- 
tor,,.  He  was  alfo  the  firft  who  ufed  the  word  cojinc 
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for  the  fine  of  the  complement  of  an  arc  ;  and  he  in¬ 
troduced  the  ufe  of  arithmetical  complements  into  the 
logarithmical  arithmetic.  He  is  faid  alfo  to  have  firft 
fuggefted  the  idea  .of  the  logarithmic  curve,  fo  called 
becaufe  the  fegments  of  its  axis  are  the  logarithms 
of  the  correfponding  ordinates. 

The  logarithmic  lines  were  afterwards  drawn  in 
many  other  ways.  Wingate,  in  1627,  drew  them  up¬ 
on  two  feparate  rulers  Hiding  by  each  other,  in  order 
to  fave  the  ufe  of  compaffes  in  refolving  proportions.- 
In  1627  alfo,  they  were  applied  by  Mr  Oughtred  to. 
concentric  circles;  about  1650,  in  a  fpiral  form, 
by  one-  Mr  Milburne  of  Yorkfhire  ;  and  in  1657,  they 
were  applied  on  the  prefent  Hiding-rule  by  Mr  Seth 
Partridge. 

The  knowledge  of  logarithms  was*diffufed  in  France  j 

by  Mr  Edmund  Wingate,  as  already  related,  though 
not  carried  originally  thither  by  him.  Two  fmall 
traXs  were  publifhed  by  him  in  French,  and  afterwards, 
an  edition  in  Englifh,  all  printed  in  London.  In  the 
firft  of  thefe  he  mentions  the  ufe  of  Gunter’s  Ruler ; 
and  in  the  other  that  of  Briggs’s  Logarithms,  with  the 
canon  of  artificial  fines  and  tangents.  There  are  like- 
wife  tables  of  tliefe  fines,  tangents,  and  logarithms,  co¬ 
pied  from  Gunter. 

From  the  time  that  Mr  Briggs  firft  began  to  ftudy 
the  nature  of  logarithms,  he  applied  to  the  conftruc- 
tion  of  tables  with  fuch  afiiduity,  that  by  the  year 
1624  he  publifhed  his  Arithmetic  a  Logarithmica,  con¬ 
taining  the  logarithms  of  30,000  natural  numbers  to 
14  places  of  figures  befides  the  index  ;  viz.  from  1  ta 
20,000,  and  from  90,000  to  100,000,  together  with 
the  differences  of  the  logarithms.  According  to  fome, 
there  was  another  Chiliad,  viz.  from  100,000  to 
101,000 1  but  this  does  not  feem  to  be  well  authentic 
cated.  In  the  preface  to  this  work,  he  gives  an  account 
of  the  alteration  made  in  the  fcale  by  Lord  Napier  and" 
himfelf ;  and  earneftly  folicits  other  perfons  to  under¬ 
take  the  talk  of  filling  up  the  intermediate  numbers;, 
offering  to  give  inftruXions,  and  to  afford  paper  ready 
ruled  for  the  purpofe.  He  gives  alfo  inftruXions  at 
large  in  the  preface  for  the  conftruXion  of  logarithmic 
tables.  Thus  he  hoped  to  get  the  logarithms  of  the 
other  70,000  natural  numbers  completed ;  while  -he 
himfelf,  being  now  pretty  far  advanced  in  years,  might 
be  at  liberty  to  apply  to  the  canon  of  logarithmic 
fines,  &c.  which  was  as  much  wanted  by  mathe¬ 
maticians  as  the  others.  His  wifhes  were  accomplifhed : 
by  Adrian  Vlacq  or  Flack  of  Gouda  in  Holland,  who 
completed,  the  numbers- from  20  to  90,000;  and  thus 
the  world  was  fumifhed  with  the  logarithms  of  all  na¬ 
tural  numbers  from  1  to  100,000;  but  thofe  of  Vlacq 
were  only  done  to  IQ  places  of  figures.  To  thefe  was 
added  a  table  of  artificial  fines,  tangents,  and  fecants, 
to  every  minute  of  .  the  quadrant.  Befides  the  great 
work  already  mentioned,  Mr  Briggs  completed  a  table 
of  logarithmic  fines  and  tangents  for  the  100th  part 
of  every  degree,  to  14  places  of  figures  befides  the 
index ;  and  a  table  of  natural  fines  for  the  fame 
parts  to  15  places,  with  the  tangents  and  fecants  to 
10  places,  and -the  methods  of  conftruXing  them.  He 
defigned  alfo  to  have  publifhed  a  treatife  concerning, 
the  ufes  and  application  of  them,  but  died  before  this 
could  be  accomplifhed.  On  his  death-bed  he  recom¬ 
mended  this  work  to  Henry  Gellibrand  profeffor  of-. 

aftionomy. 
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aftronomy  in  Grelham  college,  in  which  office  he  had 
fucceeded  Mr  Gunter.  Mr  Briggs’s  tables  above  men¬ 
tioned  were  printed  at  Gouda,  and  publilhed  iq  1633  ; 
and  the  fame  year  Mr  Gellibrand  added  a  preface  with 
the  application  of  logarithms  to  plane  and  fpherical 
trigonometry,  the  whole  being  denominated  Trigono¬ 
metric  Britannica  :  and  befides  the  arcs  in  degrees  and 
hundredth  parts,  has  another  table  containing  the  mi¬ 
nutes  and  feconds  anfwering  to  the  feveral  hundredth 
parts  in  the  firft  column. 

The  T 'rigonometria  Artificialis  of  Vlacq  contains  the 
logarithmic  lines  and  tangents  to  10  places  of  figures, 
to  which  is  added  Briggs’s  firft  table  of  logarithms 
from  1  to  20,000,  befides  the  index  :  The  whole  pre¬ 
ceded  by  a  defcription  of  the  tables,  and  the  applica¬ 
tion  of  them  to  plane  and  fpherical  trigonometry,  chief¬ 
ly  extracted  from  Briggs’s  Trigonomeir'ta  Britannica  al¬ 
ready  mentioned.  In  1635,  Mr  Gellibrand  alfo  pub- 
iilhed  a  work,  intitled,  An  Injlitution  Trigonometrical \ 
containing  the  logarithms  of  the  firft  10,000  numbers, 
with  the  natural  fines,  tangents,  and  fecants;  and  the 
logarithmic  fines  and  tangents  for  degrees  and  minutes, 
all  to  feven  plaees  of  figures  befides  the  index ;  like- 
wife  other  tables  proper  for  navigation,  with  the  ufes 
of  the  whole.  Mr  Gellibrand  died  in  1636,  in  the 
40th  year  of  his  age. 

A  number  of  other  people  have  publilhed  books  on 
logarithms,  which  we  cannot  now  particularly  enume¬ 
rate.  Some  of  the  principal  are  : 

1 .  A  treatife  concei  ning  Briggs’s  logarithms  of 
Common  numbers  from  x  to  20,000,  to  1 1  places  of  fi& 
gures,  with  the  logarithmic  fines  and  tangents  but  only 
to  eight  places.  By  D.  Henrion  at  Paris,  1626. 

2.  Briggs’s  logarithms,  with  their  differences  to  io 
places  of  figures,  befides  the  index  for  all  numbers  to 
1 00,000 ;  as  alfo  the  logarithmic  fines,  tangents,  and 
fecants,  for  every  minute  of  the  quadrant,  with  the 
explanation  and  ufes  in  Engliflu  By  George  Miller, 
Lond.  1631. 

3.  Trigonometria,  by  Richard  Norwood,  1631;  con¬ 
taining  Briggs’s  logarithms  from  1  to  10,000*  as  well 
as  for  the  fines,  tangents,  and  fecants  to  every  minute, 
both  to  feveral  places  of  figures  befides  the  index.  The 
author  complains  very  much  of  the  unfair  practices  of 
■  both  the  former  authors. 

4.  DireBorium  Generqle  Uranometricum ;  by  Francis 
BonaventurC  Cavalerius.  Bologna,  1632.  In  this  are 
Mr  Briggs’s  tables  of  logarithmic  fines,  tangents,  fe¬ 
cants,  and  verfed  fines  each  to  eight  placesof  figures  for 
every  fecond  of  the  firft  5  minutes,  for  every  5  fe¬ 
conds  from  5  to  10  minutes,  for  every  20  feconds  from 
20  to  30  minutes,  for  every  30  feconds  from  30  minutes 
to  i4-  degree,  and  for  every  minute  in  the  reft  of  the 
quadrant.  It  contains  alfo"  the  logarithms  of  natural 
Cumbers  from  I  to  10,000,  with  the  firft  table  of  Verfed 
fines  that  ever  was  publifhed.  The  author  likewife 
gives  the  firft  intimation  of  the  method  of  finding  the 
arcs  or  fpherical  furface  contained  by  various  arcs  de- 
feribed  on  the  furface  of  a  fphere. 

5.  In  1643  appeared  the  T rigonometria  of  the  fame 
author,  containing  the  logarithms  of  the  natural  num¬ 
bers  from  1  to  1000,  with  their  differences  to  eight 
places  of  figures ;  likewife  a  table  of  natural  and  loga¬ 
rithmic  fines,  tangents,  and  fecants  ;  the  former  to 
feven,  the  latter  to  eight,  places  of  figures;  viz.  to 
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every  10"  of  the  firft  30%  to  every  30"  from  30'  to  x 
and  the  fame  for  their  complements,  or  backwards  thro’ 
the  laft  degree  of  the  quadrant;  the  intermediate  88° 
being  only  to  every  minute. 

6.  Tabula  Logarithmic* ;  by  Mr  Nathaniel  Rowe,  pa 
ftor  of  Benaire  in  Suffolk:  Lond.  1633.  In  this  work 
are  Contained  Briggs’s  logarithms  of  natural  numbers 
from  1  to  100,000,  to  eight  places  of  figures ;  likewife 
the  logarithmic  fines  and  tangents  to  every  I  ooth  part 
of  degrees  to  ten  places^ 

7.  C/avis  Unvverfa  Trigonometries  ;  Hamburg,  1 634  - 
containing  tables  of  Briggs’s  logarithms  from  1  to  2000} 
and  of  fines,  tangents,  and  fecants,  for  every  minute, 
both  for  feven  places. 

8.  Trigonometria  Britannica ,  by  John  Newton,  London, 
1658.  In  this* the  logarithmic  tables  of  natural  num¬ 
bers  were  reduced  to  their  moft  convenient  form  ;  the 
author  having  availed  himfelf  of  the  labours  of  Win¬ 
gate  and  Roe,  uniting  their  feveral  methods,  and  difpo- 
fing  of  the  whole  as  in  the  beft  logarithmic  tables  ufed 
at  pfefent.  It  contains  likewife  the  logarithmic  fines 
and  tangents  to  eight  figures  befides  the  index  ;  for 
Cvery  hundredth  part  of  a  degree,  with  the  differences, 
and  for  thoufandth  parts  in  the  firft  three  degrees. 
He  cenfures  the  unfair  practices  of  fome  former  pub¬ 
lishers  of  logarithms ;  particularly  of  Vlacq  already 
mentioned. 

9.  Mathefis  Nova, by  JohnCaramual,  1670.  This  con¬ 
tained  1 000  logarithms,  both  of  the  formsof  Napier  and 
Briggs,  aS  well  as  1000  of  what  he  calls  perfeB  loga¬ 
rithms, ,  viz.  thofe  of  Briggs’s  firft  method  of  conftruc- 
tion  ;  which  differs  from  the  laft  only  in  this,  that  the 
laft  increafes,  whilft  the  firft  deereafes ;  the  radix  or 
logarithm  of  the  ratio  of  10  to  I  being  the  very 
fame  irt  both. 

10.  Sherwin’s  MathernaticalTables,  publilhed  in  8  vo, 
form  the  moft  complete  collection  of  any  ;  containing, 
befides  the  logarithms  of  all  numbers  to  1 :  1 ,000,  the 
fines,  tangents-,  fecants,  verfed  fines  both  natural  and 
logarithmic,  to  every  minute  of  the  quadrant.  The 
firft  edition  was  printed  in  1706;  but  the  third,  pub- 
lilhed  in  1742  and  revifed  by  Gardiner,  is  looked  upoji 
to  be  fuperior  to  any  other.  The  fifth  and  laft  edi¬ 
tion,  publilhed  in  1771,  is  fo  incorreft,  that  no  depen¬ 
dence  can  be  placed  upoil  it, 

10.  Tables  of  logarithms  from  I  to  102,100,  and 
for  the  fines  and  tangents  to  every  10  feconds  of  each 
degree  in  the  quadrant ;  as  alfo  for  the  fines  of  the 
firft  72  minutes  to  every  fingle  feCond,  with  other  ufe- 
ful  and  neceffary  tables.  By  Gardiner,  London,  1742, 
This  work  contains  a  table  of  logiltical  logarithms,  and 
three  fmaller  tables  to  be  ufed  for  finding  the  logarithms 
of  numbers  to  20  places  of  figures.  Only  a  fmall  num¬ 
ber  of  thefe  tables  wa3  printed;  and  that  by  fubferip- 
tion ;  and  they  are  now  in  the  highefl  efteem  for  ac¬ 
curacy  and  ufefulnefs.  An  edition  of  thefe  tables  was 
printed  at  Avignon  in  France  in  1770,  with  the  ad¬ 
dition  of  fines  and  tangents  for  every  fingle  fecond  in 
the  firft  four  degree  ,  and  a  fmall  table  of  hyperbolic 
logarithms,  taken  from  a  treatife  Upon  fluxions  by  the 
late  Mr  Thomas  Simfon.  The  tables  are  to  feven 
places  of  figures,  but  fome  what  lefs  cor  re  ft  than  thofe 
publilhed  by  Gardiner  himfelf. 

1 1.  An  Antilogarithmic  Canon  for  readily  finding  the 
number  correfponding  to  any  logarithm,  was  begun  by 

Q^2  the 
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Conftruc-  the  algebraift  Mr  Harriot,  who  died  in-  1621  ;  and 
tion  of  completed  by  Mr  Walter  Warner,  the  editor  of  Har- 
Ogarit  msr-Qt»s  work0)  before  1640,  but  never  was  publiftied 
for  want  of  encouragement  to  print  it.  In  1714  a 
fmall  fpecimen  of  fuch  »  canon  appeared  In  the  Phi- 
lofophical  Tran  factions  for  that  year  by  Mr  Long  of 
Oxford;  and  in  1742  a  complete Antilogarithmic  Ca¬ 
non  appeared  by  Mr  James  Dodfon,  in  which  the  num¬ 
bers  correfponding  to  each  logarithm  from  1  to  100,000 
are  computed  to  1 1  places  of  figure5. 

12.  In  1783  were  publifhed  M.  Callet’s  tables  at 
Paris ;  which  for  the  elegance  of  the  workman  (hip  are 
much  fuperior  to  any  thing  of  the  kind  that  ever  ap¬ 
peared,  though  their  accuracy  is  not  efteeined  equal 
to  that  of  forne  others.  The  work  is  a  neat  volume 
fmall  8vo.  It  contains  a  treatife  on  logarithm5,  with 
their  ufes  and  application  to  various  fciences ;.  as  tri¬ 
gonometry,  ailronomy,  and  navigation  ;  a  table  of  lo¬ 
garithms  from  1  to  102,960,  with  the  differences ;  a 
table  of  fines  and  tangents  for  every  Angle  fecond  of 
the  firil  two  degrees,  and  for  every  10  feconds  of  tire 
reft  of  the  quadrant ;  with  tables  of  logiftical  and 
hyperbolic  logarithms,  and  fome  others  for  determi¬ 
ning  the  longitude  at  fea. 

Sect.  II.  Different  methods  of  conjl rutting  Lo¬ 
garithms. 

J.  1.  Napier's  method . 

The  logarithms  firft  thought  of  by  Lord  Napier 
were  not  adapted  to  the  natural  feries  of  arithmetical 
numbers  1 ,  2,  3,  & c.  becaufe  he  did  not  then  intend  to 
adapt  them  to  every  kind  of  arithmetical  calculation, 
but  only  to  that  particular  operation  which  had  cal¬ 
led  for  their  immediate  conftruftion,  viz.  the  fhorten- 
ing  of  trigonometrical  operations :  he  explained  the 
generation  of  logarithms,  therefore,  in  a  geometrical 
way.  Both  logarithms,  and  the  quantities  to  which 
they  correfpond,  ip  his  way,  may  be  fuppofed  to 
proceed  from  the  motion  of  a  point;  which,  if  it 
moves  over  equal  fpaces  in  equal  times,  will  produce 
a  line  increafing  equally  :  but  if,  inftead  of  moving 
over  equal  fpaces  m  equal  times,  the  point  deferibes 
fpaces  proportional  to  its  dillances  from  a  .certain 
term,  the  line  produced  by  it  will  then  increafe  pro- 
posfionably.  Again,  if  the  point  moves  over  fuch 
fpaces  in  equal  times,  as  arc  always  in  the  fame  con- 
ftant  ratio  to.  the  lines  from  which  they  are  fubdu&ed, 
or  to  the  diftance  of  that  point  at  the  beginning  of 
the  lines,  from  a  given  term  in  that  line,  the  line  fo 
5>l4te  produced  will  decreafe  proportionably.  Thus,  let 

U  ac  be  to  ao,  cd  to  co,  ef  to  fo,  and  fg  to  fo,  al- 
'  4  ways  in  a  certain  ratio,  viz.  that  of  QJl  to  QJ>, 
and  let  us  fuppofe  the  point  P  to  fet  f  out  from  a, 
deferibing  the  diftances  ac,  cd,  dc,  &c.  in  equal  fpaces 
of  time,  then  will  the  line  ao  decreafe  proportion¬ 
ally.. 

In  like  manner,  the  line  0  a,  (fig.  12.)  increafes 
proportionally,  if  the  point p,  in  equal  times,  deferibes 
the  fpaces  ac,  cd,  de,fg,  8c c.  fo  that  ac  is  to  ao,  cd, 
to  co,  dc  to ^do.  See.  in  a  conftant  ratio.  If  we  now 
fuppofe  a  point  P  deferibing  the  line  AG  (fig.  4.) 
with  an  uniform  motion,  while  the  point  p.  deferibes  a 
line  increafing  or  decreafing  proportionally,  the  line 
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AP,  deferibed  by  P,  with  this  uniform  motion,  Th  the  Conftruo 
fame  time  that  oa,  by  increafing  or  decreafing  pro-  T  t,on.  °f 
portionally,  becomes  equal  to  cp,  is  the  logarithm  of  Lo°arit 
op.  Thus  AC,  AD,  A.E,  See.  are  the  logarithms 
of  oc,  od,  oc.  See.  refpeftively  :  and  oa  is  the  quanti¬ 
ty  whofe  logaritlim  is  fuppofed  equal  to  nothing. 

We  have  -here  abltrafted  from  numbers,  that  the 
do&rine  may  he  the  more  general but  it  is  plain, 
that  if  AC,  AD,  AE,  &c.  be  fuppofed  1,  2,  3,  &c. 
in  arithmetic  progrefiion. ;  oc,  od,  oc,  & c.  will  be  in 
geometric  progreffion  ;  and  that  the  logarithm  of  oa, 
which  may  be  taken  for  unity,  is  nothing. 

Lord  Napier,  in  his  firil  fcheme  of  logarithms,  fup- 
pofes,  that  while  op  increafes  or  decreafes  proportion¬ 
ally,  the  uniform  motion  of  the  point  P,  by  which  the 
logarithm  of  op  is  generated,  is  equal  to  the  velocity 
of  p  at  a  ;  that  is,  at  the  term  of  time  when  the  loga¬ 
rithms.  begin  to  be  generated.  Hence  logarithms, 
formed  after  this  model,,  are  called  Napier's  Logarithms, 
and  fometimes.  Natural  Logarithms. 

When  a  ratio  is  given,  the  point  p  deferibes  the  dif¬ 
ference  of  the  terms  of  the  ratio  at  the  fame  time. 

When  a  ratio  is  duplicate  of  another  ratio,  the  pointy 
deferibes  the  difference  of  the  terms  in  a  double  time. 

When  a  ratio  is  triplicate  of  another,  it  deferibes  the 
difference  of  the  terms  in  a  triple  time;  and  fo  on.  Al- 
fo,  when  a  ratio  is  compounded  of  two  of  more  ratios, 
the  point  p  deferibes  the  difference  of  the  terms  of  that 
ratio  in  a  time  equal  to  the  fum  of  the  times  in  which 
it  deferibes  the  differences  of  the  terms  of  the  fimple 
ratios  of  which  it  is  compounded.  And  what  is  here 
faid  of  the  times  of  the  motion  of  p  when  op  increafes 
proportionally,  is  to  be  applied  to  the  fpaces  deferibed 
by  P,  in  thole  times,  with  its  uniform  motion. 

Hence  the  chief  properties  of  logarithms  are  dedu¬ 
ced.  They  are  the  meafures  of  ratios.  The  excefs  of 
the  logarithm  of  the  antecedent  above  the  logarithm 
of  the  confeqnent,  meafures  the  ratio  of  thofe  terms. 

The  meafure  of  the  ratio  of  a  greater  quantity  to  a 
Idler  is  pofitive  ;  as;  this  ratio,  compounded  with  any 
other  ratio,  increafes  it.  The  ratio  of  equality,  com¬ 
pounded  with  any  other  ratio,  neither  increafes  nor  di- 
minilhes  it ;  and  its  meafure  is  nothing.  The  meafure 
of  the  ratio  of  a  leffer  quantity  to  a  greater  is  nega¬ 
tive  ;  as  this  ratio,  compounded  with  any  other  ratio., 
diminilhes  it.  The  ratio  of  any  quantity  A  to  unity, 
compounded  with  the  ratio  of  unity  to  A,  produces 
the  ratio  of  A  to  A,  or  the  ratio  of  equality ;  and  the 
meafures  of  thofe  two  ratios  deftroy  each  other  when 
added,  together  5  fo  that  when  the  one  is  confidered  as 
pofitive,  the  other  is  to  be  confidered  as  negative.  By 
fuppofing  the  logarithms  of  quantities  greater  than  oa. 

(which  is  fuppofed  to  reprefent  unity)  to  be  pofitive, 
and  the  logarithms  of  quantities  lefs  than  it  to  be  ne¬ 
gative,  the  fame  rules  ferve  for  the  operations  by  lo¬ 
garithms,  whether  the  quantities  be  greater  or  lefs  than 
ao.  When  op  increafes  proportionally,  the  motion  of p 
is  perpetually  accelerated;  for  the  fpaces  ac,  cd,  de.  See. 
that  are  deferibed  by  it  in  any  equal  times  that  conti¬ 
nually  fuccced  after  each  other,  perpetually  increafe  in 
the  feme  proportion  as  the  lines  oa,  oc,  od,  See.  When 
the  point  p  moves  from  a  towards  0,  and  op  decreafes 
proportionally,  the  motion  of  p  is  perpetually  retarded  v 
for  the  fpaces  deferibed  by  it  in  any  equal  times  that 
4  colt* 
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Conftruc-  continually  fucceed  after  each  other,  decreafe  in  this 
tion  of  caft  jn  the  fame  proportion  as  op  decreafes. 

=  Qg'  ^‘tln  s  jf  the  velocity  of  the  point  p  be  always  as  the  di* 
fiance  op,  then  will  this  line  iucreafe  or  decreafe  in  the 
manner  fuppofed  by  Lord  Napier ;  and  the  velocity  of 
the  point  p  being  the  fluxion  of  the  line  op,  will  al¬ 
ways  vary  in  the  fame  ratio  as  this  quantity  itfelf. 
This,  we  prefumc,  will  give  a  clear  idea  of  the  genefis 
or  nature  of  logarithms  ;  but  for  more  of  this  doftrine, 
fee  Maclaurin’s  Fluxions. 

The  conftru&ion  of  his  tables  of  logarithms  was 
firft  publifhed  in  his  poflhumous  work  of  1(5 19.  The 
conftru&ion  of  his  canon  was  chiefly  effected  by  gene¬ 
rating,  in  an  eafy  manner,  a  feries  of  proportional 
numbers,  and  their  arithmetical  or  logarithms ;  and 
then  finding  by  proportion  the  logarithms  of  the  na¬ 
tural  fines  from  thofe  of  the  neareft  numbers  among 
the  original  proportionals.  Beginning  then  at  the  ra¬ 
dius  10,000,000,  he  firft  conftructs  feveral  defcending 
geometrical  feries,  of  fucli  a  nature  that  they  are  quick¬ 
ly  formed  by  an  eafy  addition  or  fubtradtion,  or  divi- 
fion  by  2,  10,  100,  &c.  His  firft  table  confifts  of 
proportionals  in  the  ratio  of  10,000,000109,999,999; 
the  method  of  doing  which  may  be  eafily  underftood 
from  the  following  example  :  Suppofe  it  were  requi¬ 
red  to  find  a  feries  of  defcending  proportionals  in  the 
ratio  of  100  to  99  ;  it  may  be  done  by  adding  two 
cyphers  to  each  of  the  two  firft  terms,  and  continual¬ 
ly  adding  1  to  the  decimal  place  fartheft  to  the  right 
hand.  Thus  the  firft  term  will  be  100.00,  the  fecond 
99.00,  the  third  98.01,  the  fourth  98.03,  &c.  Na¬ 
pier’s  firft  table  contained  100  terms  of  a  feries,  as  we 
already  mentioned,  in  the  proportion  of  10,000,000 
to  9,999,999.  The  firft  term  of  which  feries  was 
10,000,000.0000000;  thefecond  9,999;999.ooooooo; 
the  third  was  9,999,998.0000001,  and  fo  on  till  the 
tooth  term,  which  was  9,999,900.0004950.  The 
fecond  table  confifted  of  50  numbers  nearly  in  the  pro¬ 
portion  of  1 00,000  to  99,999 ;  and  this  was  formed  by 
fubftituting  the  units  1,  3,  &c.  in  the  third  decimal 
place  inftead  of  the  laft  place  towards  the  right  hand. 
The  reafon  of  conftruCting  this  table  was,  that  he  might 
have  a  feries  in  the  proportion  of  his  firft  term  of  the  for¬ 
mer  to  the  laft  termof  it,.-yiz.  of  ioo,oooto  99,999;  and 
the  laft  of  the  fecond  feries  was  9995001.222927. 
I11  all  thefe  feries  the  method  of  finding  the  terms 
is  exaflly  the  fame.  Thus  in  the  firft  example,  where 
we  begin  with-  iao,  each  term  decreafes  by  the 
1  ootli  part  of  the  former  ;  and  thi6  i  ooth.  part  is  found 
by  removing  the  number  two  places  of  figures  lower, 
and  fubftra&ing  them  from  the  former  terms..  Thus 
99  is  lefs  than  100  by  unity,,  which  is  the  iocth  part 
of  the  latter ;  the  next  term  is  lefs  than  99  by  the  tooth 
part  of  99,  and  is  therefore  98.01.  But  the  divifion 
by  100  can  be  performed,  without  any  trouble,  only 
fetting  the  decimal  point  two  places  farther  forward, 
as  that  by  10  is  performed  by  fetting  it  one  place  far¬ 
ther  forward  ;  thus  9-7-10=3.9.;  99-^100.=  . 99,  Now 
by  fubt rafting  99  from  too,  we  have  98. Cl  for  the  third 
term  ofthe  feries.  To  find  the  fonrtliterm  then,removethe 
decimal  point  two  figures  farther  to  the  right  hand,  and 
fubtraft  it  from  the  former ;.  and  we  have  then  97.0299 
for  the  fourth  term  of  the  feries.  Thus  we  fee,  that 
the  number  of  decimal  places  muft  continually  in  create; 
but  as  in  this  feries  we  want  no  more  than  two  decimal 
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places  inftead  of  97,0299,  the  term  is  made  97.03,  Conftruc- 
as  the  neareft  number  which  has  only  twodecimal places,  tion  of 
and  differs  from  the  truth  only  by  one  thoufandth  part  ° 

In  like  manner,  in  tlie  long  fixing  of  ciphers,  the  fourth 
term  of  the  feries  differs  fomewhat,  but  very  little,  from 
the  truth  :  and  this  muft  always  be  the  cafe  while  the 
radius  is  fuppofed  to  confift  of  any  finite  number  o£ 
parts  ;  though,  by  going  on  for  a  very  long  time  in 
this  way,  the  error,  by  being  continually  repeated  and 
augmented  at  every  term,  would  at  laft  become  percep¬ 
tible  ;  and  therefore  none  of  thefe  feries  are  carried  on 
tp .  a  very  great  length. 

Hi.  next  ftep  was  to  conftruft  a  third  table  confift- 
ing  of  69  columns,  and  each  column  of  21  numbers  or 
terms  in  the  continual  proportion  of  1 0000  to  9995 
that  is,  nearly  as  the  firft  term  of  the  fecond  table  is  to 
its  laft  term.  As  this  proportion  is  the  2000th ofthe 
whole,  the  method  of  finding  the  terms  will  be  by  di¬ 
viding  each  upper  number  by  2 ,  and  removing  the  figures 
of  the  quotient  three  places  lower,  and  then  fubtracting 
them.  Iu  this  way,  however,  it  is  proper  to  colledt 
only  the  firft  column  of  2 1  numbers,  the  laft  of  which-, 
will  be  9900473.5780  :  but  the  firft,  fecond,  and  third, 

&c.  numbers  in  all  the  other  columns  are  in  thecontinual 
proportion  of  xco  to  99,  t/r  nearly  of  the  firft  to  the 
laft  in  the  firft  column  ;  whence  thefe  are  to  be  found 
by  removing  the  figures  two  places  lower,  and  then 
fubtrafting  them,  as  has  already  been  explained. 

By  thefe  three  tables,  his  lordlhip  yvas  furniihed  with 
about  1600  proportionals,  nearly  coinciding  with  all 
the  natural  feries  from  90  to  30  degrees.  To  obtain 
the  logarithms  of  thofe  proportionals,  he  demonftrated- 
and  applied  fome  of  tlie  properties  and  relations  of  the 
numbers  and  logarithms ;  the  principal  of  which  are, 

1.  That  the  logarithm  of  any  fine  is  greater  than  the 
difference  between  that  fine  and  the  radius,  but  lefs 
than  that  difference  when  increafed  in  the  proportion 
of  the  fine  to  the  radius.  2.  That  the  difference  be¬ 
tween  the  logarithms  of  two  fines  is  lefs  than  the  dif¬ 
ference  of  the  lines  increafed  in  the  proportion  of  tlie 
leffer  fine  to  the  radius,  but  greater  than  the  difference 
of  the  fines  increafed  in  the  proportion  of  the  greater 
fine  to  the  radius..  Thefe  properties  now  ferved  him 
as  theorems  for.  finding  the  logarithms  themfelves  in 
an  eafy  manner.  From  the  firft  of  them  it  appeared, 
that  the  radius  being  10,  co  t  , 000,  the  firft  term  of  the 
table,  the  logarithm  of  9,999,999,  the  fecoud  term, 
mull  be  greater  than  the  difference  betwixt  that  term 
and  the  radius,  which  is  I,  but  lefs  than  the  dif¬ 
ference  when  increafed  in  the  proportion  of  the  fine 
to  the  radius  ;.  but  this  proportion  is  only  one  ten  mil¬ 
lionth  part,  for  9,999,999X1.0000001  =r  10,000,00c  ; 
whence  the  logarithm  of  the  radius  or  X  0,000,000 
being  o,  the  logarithm  of  9,999,999  the  fecond  term 
will  be  between.  1  and  i.coooooi,  or  very  nearly 
I..00C00005,  this  being  the  arithmetical  mean  betwixt 
1  and  1 .0000c  01.  This  will  alfo  be  the  common  dif¬ 
ference  betwixt  every  two  fucceeding  terms  in  the  firft 
table ;  becaufe  all  the  terms  there  are  in  the  fame  pro¬ 
portion.  of  10,000,000.  to  9,999,999-  Hence  by  the 
continual  addition  of  this  logarithm  we  have  the  loga¬ 
rithms  of  the  whole  feries,  and  therefore  that  of  tha 
laft  term  of  the  feries  viz..  9999900.0004950  will  be 
1^0.00005. 

The  fecond  table,  as  we  have  already  faid,  confifts 
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Con  ft  rue-  of  a  feries  of  numbers  in  the  continual  proportion  of 
tion  of  ioooooto99999whencethefirftterm  being  10,000,000 

-ogam  ms  tk£  fecond  will  be  9,999,9005  the  difference  betwixt 
this  and  the  laft  term  of  the  former  feries  is  .0004950. 
But  by  the  fccond  theorem,  the  difference  between 
the  logarithms  of  9,999,900.0004950  and  9,999,900, 
the  fecond  term  of  the  fecond  table,  will  be  lefs  than 
.0004950,  increafed  in  the  proportion  of  99999  to 
1  oocoo,  but  greater  than  .0004950,  increafed  in  the 
proportion  of  9,999,900.0004950 ;  that  is  to  fay,  if 
we  augment  .0004950  by  one  hundred  thoufandth  part, 
it  will  be  greater  than  the  difference  betwixt  the  loga¬ 
rithms  of  the  two  terms.  The  limits,  therefore,  are 
here  fo  extremely  fmall,  that  we  may  account  the  dif¬ 
ference  betwixt  the  two  terms  and  that  of  the  loga¬ 
rithms  themfelves  the  fame  :  adding  therefore  this  dif¬ 
ference.  0004950  to  1 00.000005, wehave  100.0005000 
for  the  logarithm  of  the  fecond  term,  and  likewife  for 
the  common  difference  of  all  the  logarithms  of  the  terms 
of  the  fecond  table.  -  Again,  by  the  fame  theorem,  the 
difference  between  the  logarithms  of  this  laft  propor¬ 
tional  of  the  fecond  table  and  the  fecond  term  in  the 
lirft  column  of  the  third  table,  will  be  found  to  be 
r. 2235287;  which  added  to  the  laft  logarithm,  gives 
5001.2485387  for  the  logarithm  of  9,995,000,  the 
fecond  term  of  the  third  table  and  in  a  fimilar  manner, 
by  the  fame  theorem,  he  finds  the  logarithms  of  all  the 
other  terms  of  the  reft  of  the  columns. 

Thus  our  author  completed  what  he  calls  his  radi¬ 
cal  table,  from  which  he  found  his  logarithmic  fines 
by  taking,  according  to  the  fecond  theorem,  the  fum 
and  difference  of  each  tabular  fine,  and  the  neareft  num¬ 
ber  in  the  radical  table.  Annex  then  feven  ciphers 
to  the  difference ;  divide  the  number  by  the  fum,  and 
half  the  quotient  will  be  the  difference  between  the  lo¬ 
garithms  of  the  tabular  fine  and  radical  number  ;  and 
confequently,  by  adding  or  fub tracing  this  difference 
to  or  from  the  logarithm  of  the  natural  number,  we 
have  the  logarithmic  fine  required. 

In  this  manner  were  completed  the  logarithmic  fines 
from  radius  or  fine  of  90°  to  the  half  of  it,  or  fine  of 
30 J.  To  complete  the  other  30",  he  obferves,  that 
the  logarithm  of  the  ratio  of  2  to  1,  or  of  one  half 
the  radius,  is  6931469.22  ;  that  of  the  ratio  of  4  to  1 
is  double  of  it ;  that  of  8  to  1,  triple  of  it,  &c.  ;  alid 
thus  going  on  to  compute  the  logarithms  of  the  ratio 
between  1  and  40,  80,  100,  &c.  to  10,000,000:  then 
multiplying  afty  given  fine  for  an  arc  lefs  than  30°  by 
fome  of  thefe  numbers,  he  finds  the  product  nearly 
equal  to  fome  number  In  the' table  ;  and  then  finds  the 
logarithm  by  the  fecond  theorem  as  already  direfted. 

Another,  and  much  eafier  method,  however,  of  per¬ 
forming  the  fame  thing  is  founded  upon  the  following 
proportion,  which  he  demonftrates,  viz.  that  as  half 
the  radius  is  to  the  fine  of  half  an  arc,  fo  is  the  co¬ 
fine  of  the  half  arc  to  the  fine  of  the  whole  arc ;  or 
us  one  half  the  radius  is  to  the  fine  of  any  arc,  fo  is 
the  cofine  of  that  arc  to  the  fine  of  double  the  arc. 
Hence  the  logarithmic  fine  of  an  arc  is  found  by  add¬ 
ing  the  logarithms  of  half  the  radius  and  the  fine  of 
double  the  arc,  and  then  fubtra&ing  the  logarithmic 
cofine  from  the  fum.  In  this  way,  he  obferves  that 
the  fines  for  full  one  half  of  the  quadrant  may  be 
found,  and  the  remainder  by  one  cafy  divifion,  or 
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addition  and  fubtra&on  for  each,  as  already  direft-  Conftmc- 
1  tion  of 

€Q#  .  Logarithms  i 

§.  2.  Kepler's  method  of  confruElion.  V* 

This  was  founded  upon  principles  nearly  fimilar  to 
that  of  Napier.  He  firft  of  all  e reefs  a  fyftem  of  pro¬ 
portions,  and  the  meafures  of  proportion,  founded  up¬ 
on  principles  purely  mathematical;  after  which  he  ap¬ 
plies  thefe  principles  to  the  conftruftion  of  his  table, 
containing  only  the  logarithms  of  1 000  numbers.  The 
propofitions  on  which  his  method  is  founded  are  in  fub- 
ftance  the  following. 

1.  All  equal  proportions  equal  among  themfelves 
are  expreffed  by  the  fame  quantity,  be  the  terms  many 
or  few ;  as  the  proportion  of  2,  4,  8,  &c.  in  geome¬ 
trical  progrefiion  is  expreffed  by  2  ;  and  of  2,  6,  18, 

54,  See.  by  3. 

2.  Hence  the  proportion  of  the  extremes  is  com- 
pofed  of  all  the  proportions  of  the  intermediate  terms  ; 
thus  the  proportion  of  2  to  8  its  compounded  of  that 

2  to  4,  and  of  4  to  8. 

3.  The  mean  proportional  betwixt  two  terms  di¬ 
vides  that  proportion  into  two  equal  ones.  Thus  the 
proportion  between  2  and  3  2  is  divided  by  the  mean 
proportional  8  into  two  equal  proportions  of  4 ;  for 
2  is  to  8,  as  8  is  to  32. 

4.  In  any  number  of  proportionals  regularly  in- 
ert'afing,  the  means  divide  the  proportion  of  the  ex¬ 
tremes  into  one  more  than  their  own  number.  Thus,  in 
the  feries  2,  4,  8,  16,  the  proportion  of  the  extremes 
2  and  16  is  by  the  two  means  4  and  8,  divided  into 
three  proportions,  viz.  that  betwixt  2  and  4,  4  and  8, 

8  and  16.  In  like  manner,  in  the  feries  3,  6,  1 8,  54, 

162,  486,  the  proportion  betwixt  3  and  486  is  divided 
by  the  four  means  into  the  five  proportions  of  3  to  6; 

6  to  18  ;  18  to  54  ;  54  to  162  ;  and  162  to  486. 

5.  The  proportion  betwixt  any  two  terms  is  divi* 
fible  into  any  number  of  parts,  until  thefe  become  lefs 
than  any  aflignable  quantity.  Thus  the  proportion 
of  2  to  8  is  divifiblc,  by  multiplying  the  two  together 
and  extra&ing  the  fquare  root,  into  two  parts  by  the 
number  4:  by  multiplying  2  and  4  together,  and  ex- 
trafting  the  fquare  root,  and  doing  the  fame  with  4 
and  8,  the  proportion  would  be  divided  into  four  parts, 
viz.  2.  v'S.  4. ^32.8  ;  or  in  numbers,  2  :  2.813,  &c. 
l  4  :  5.655,  & c. :  8< 

6.  By  dividing  the  ratios  in  this  manner,  the  ele¬ 
mentary  part  will  become  at  laft  fo  fmall,  that  it  may 
be  denominated  by  the  mere  difference  of  terms  of  that 
element.  This  is  evident  from  the  diminution  of  the; 
ratios  or  proportions  already  inftanced :  for  the  pro¬ 
portion  between  2  and  2.813  is  only  1.406,  &c.  and 
if  we  were  to  find  a  mean  proportional  betwixt  2  and 
2.813,  the  ratio  betwixt  that  proportional  and  2  would 
be  much  lefs.  But  it  muft  always  be  remembered,  that 
fuch  evanefeent  quantities,  as  they  are  called,  cannot 
give  us  any  conclufion  with  abfohite  exa&nefs,  how¬ 
ever  they  may  anfwer  every  ufeful  purpofe  to  us  :  for 
it  is  evident  that  neither  mean  proportional  nor  ratio 
can  ever  be  found  exactly  ;  and  therefore  the  error  ac¬ 
cumulated  in  all  the  operations  muft  become  very  con- 
fiderable,  if  any  circumftance  lhall  happen  to  make  it 
appear. 

7.  In  three  continued  proportionals,  the  difference 

6  of 
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Konftruc-  of  the  two  firft  has  to  the  difference  between  the 
Stionef  tw0  t;}le  fame  proportion  that  the  firft  term  has 
jogan  mst0  the  fecondj  or  the  fecond  to  the  third.  Thus,  in 
the  three  terms,  4,  8,  16,  the  difference  between  the 
two  firft  terms  4  and  8,  viz.  4,  is  in  proportion  to  8; 
and  the  difference  between  the  two  laft,  as  4  is  to  8, 
or  8  to  16. 

8.  In  continued  proportionals,  the  greateft  terms 
have  the  greateft  differences,  and  vice  •verfa.  Thus 
the  difference  between  8  and  16  is  evidently  greater 
than  between  2  and  4  or  4  and  8. 

9.  If  the  difference  betwixt  the  two  greateft  terms 
be  made  the  meafure  of  the  proportion  between  them, 
the  difference  between  any  two  others  will  be  lefs  than 
the  true  meafure  of  their  proportion.  Thus  in  the 
feries  4,  2,  1,  4j  &c.  where  the  difference  2  betwixt 
the  two  greateft  terms  expreffes  their  true  proportion, 
it  is  plain,  that  the  difference  1  betwixt  2  and  1  is  lefs 
than  their  ratio,  as  well  as  between  #  and  #,  &c. 

to.  In  any  feries  of  proportionals,  if  the  difference 
betwixt  the  greateft  term  and  one  not  immediately 
next  to  it,  be  taken  as  the  meafure  of  the  proportion, 
then  the  proportion  betwixt  the  greateft  term  and  any 
other  greater  than  the  term  before  taken,  willbelefsthan 
the  difference  of  thofe  terms ;  but  the  proportion  which 
is  between  the  greateft  term  and  any  one  lefs  than 
that  firft  taken,  will  be  greater  than  their  difference. 
As  proportionals  of  this  kind  do  not  readily  occur, 
we  (hall,  in  order  to  avoid  ebfeurity,  fhow  once  for 
all,  that  there  is  a  poflibility  of  finding  geometrical 
proportionals  of  fuch  a  nature,  that  the  ratio  may  be 
equal  to  the  difference  betwixt  the  greateft  and  third, 
or  any  other  term  diftant  from  it.  Thus  let  us  be¬ 
gin  with  any  two  numbers  we  pleafe,  fuppofe  9  and 
10 :  though  thefe  are  in  the  natural  arithmetical  pro¬ 
portion,  yet  if  we  make  the  ratio  i-ni,they  willalfo 
be  geometrically  proportional,  and  the  feries  will  run 
thus  : 

1  ft  2d  3d  4  th  5th  6th 

term  term  term-  term  term  term 

10  :  9  :  8.099?  7.289  :  6.560  :  5.904,  &e. 

Here  the  difference  betwixt  the  firft  and  third  terms 
is  1 .90 1,  which  is  greater  than  the  ratio;  that  be¬ 
twixt  the  fecond  and  fourth,  viz.  1.7 1 1,  is  ftill  greater, 
but  nearer  to  it  than  the  former;  the  difference  be¬ 
tween  the  thirel  and  fifth  terms,  viz.  1.539,  ftill  ap¬ 
proximates,  as  does  that  between  the  fourth  and .  fixth, 
viz.  1.385:  and  indeed  by  continuing  this  feries 
Only  for  two  terms  longer,  the  difference  will  become 
ftnaller  than  the  ratio.  It  is  not  worth  while,  howr 
ever,  to  feek  for  feriefes  of  this  kind,  as  the  prefent 
propofition  will  now  be  .  fufficiently  intelligible  without 
any  farther  illuftration. 

11.  If.  quantities  be  arranged  according  to  the  or¬ 
der  of  their  magnitudes,  and  if  any  two  fuccefiive  pro¬ 
portions  of  thefe  be  equal,  the  three  fuccefiive  terms 
which  conftitute  them  will  alfo  be  equal.  Thu6,  if 
the  two  quantities  1 2  and  8  conftitute  the  proportion 
V ,  and  each  of  them  be  leffened-by  6,  the  half  of 
»2,  we  have  the  proportion  #;  which  is  more  than 
double  the  original  proportion  ;  for  #  =  3>  and  r-g  X 

-f  >  —  z  =  2  a  • 

12.  When  quantities  are  placed  in  the  order  of  their 
magnitudes,  if  the  intermediate  magnitudes  lying  be¬ 
tween  any  two  terms  be  not  among  the  mean  proportio- 
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nals  which  can  be  interpofed  betwixt  theft  two  terms,  Conftme- 
then  thefe  intermediates  will  not  divide  the  proportion  ^0'°”  thm* 
of  thofetwotermsintocommenfurableproportions.  Thus  °ga^* 
in  the  magnitudes  343  :  216:  125  :  64  :  27:8,  neither 
of  the  two  intermediate  terms  125  and  64  are  mean  pro¬ 
portionals  betwixt  27  and  216,  nor  do  they  divide  the 
proportion  betwixt  thefe  into  commenfurable  parts. 

13.  All  the  proportions  taken  in  order,  which  are 
between  expreflible  terms  that  are  in  arithmetical  pro¬ 
portion,  are  incommenfui  able  to  one  another  ;  as  be¬ 
tween  8,  13,  and  18. 

14.  When  quantities  are  placed  in  the  order  of 
their  magnitude,  if  the  difference  between  the  two 
greateft  be  made  the  meafure  of  their  proportion,  the 
difference  between  any  two  others  will  be  lefs  than 
the  meafure  of  their  proportion  ;  and  if  the  difference 
between  the  two  leaft  terms  be  made  the  meafure  of 
their  proportion,  the  differences  of  the  reft  will  be' 
greater  than  the  meafure  of  the  proportion  between 
their  terms. 

15.  If  the  meafure  of  proportion  between  the  great¬ 
eft  exceed  their  difference,  then  the  proportion  of  this  - 
meafure  to  the  difference  will  be  lefs  than  that  of  a 
following  meafure  to  the  difference  of  its  terms ;  be- 
caufe  proportionals  have  the  faijie  ratio. 

16.  If  three  equidifferent  quantities  are  taken  in 
order,  the  proportion  between  the  extremes  is  more 
than  double  that  betwixt  the  two  greater  terms.  Hence 
it  follows,  that  half  the  proportion  of  the  extremes 
is  greater  than  the  proportion  between  the  greateft 
terms,  but  lefs  than  the  proportion  of  the  two  leaft. 

17.  If  two  quantities  conftitute  a  proportion,  and 
each  be  leffened  by  half  the  greater,  tire  remainder  will 
conftitute  a  proportion  more  than  double  the  former. 

18.  If  1000  numbers  follow  one  another  in  the  na¬ 
tural  order,  1000,  999,  998,  &c.  and  by  continual 
multiplication  and  extraction  of  the  fquare  root  we 
find  mean  proportionals,  and  thus  hifefl,  as  it  is  called, 
the  ratio  between  the  two  greateft,  fo  that  the  parts 
into  which  the  ratio  is  divided  become  ultimately 
fmaller  than  the  excefs  of  proportion  betwixt  the  next 
two  over  the  former  (for  998  bears  a  greater  propor¬ 
tion  to  999  than  999  bears  to  1000) ;  the  meafure  of 
this  very  fmall  part  or  element  of  the  proportion  may 
be  fuppofed  to  be  the  difference  between  1 000  and 
that  mean  proportional  which  is  the  other  term  of  the 
element.  Thus,  for  the  fake  of  an  eafy  explanation, 
let  us  fuppofe  the  numbers  to  be  10,  9,  8,  &c.  the 
ratio  of  9  to  10  is  1.1 1,  that  of  9  to  8  is  1. 125,  the 
difference  between  which  is  .0x4,  which  we  may  call 
the  elementary  part  cf  the  ratios.  By  fix  extra&ions 
of  the  fquare  root  we  have  the  mean  proportional 
9.985,  &c.  differing  from  10  by  no  more  than  .015, 
which  is  very  near  the  element  juft  mentioned.  The 
numher  of  parts  into  which  the  ratio  is  thus  divided 
is  expreffed  by  the  6th  power  of  2  or  64.  Dividing- 
therefore  the  ratio  between  9  and  1  o  or  1 . 1 1  by  64, 
we  haw  .017  for  the  elementary  part  thus  obtained; 
which  near  coincidence  with  the  real  element,  and 
the  difference  between  1  o  and  the  mean  proportional 
itfelf,  fliows  that  in  large  numbers  we  may  take 
the  difference  between  the  mean  proportional  and1 
greateft  term  for  the  elementary  part  without  any  fen- 
fible  error. 

Suppofe  now,  that  the  proportion  between  1000 
and  - 
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Conftrae-  and  99S  be  divided  into  twice  the  number  of  parts 
Ln  a^th  ^at  t'ie  f°rmer  waR>  it  will  be  equally  plain  that  the 
.  S  difference  betwixt  1000  and  the  next  mean  propor¬ 
tional  will  be  the  meafnre  of  that  element.  Proceed¬ 
ing  in  like  manner  with  the  other  numbers  1000  and 
997,  1000  and  996,  &c.  it  is  evident,  that  by  divi¬ 
ding  into  a  proper  number  of  parts,  all  the  elements  will 
be  reduced  to  an  equal  degree  of  Jinenefs ,  if  we  may  fo 
call  it,  and  in  calculations  may  be  made  ufe  of  without 
any  fear  of  error. 

1 9.  The  number  of  elementary  parts  being  thus 
known  which  are  contained  in  any  proportion,  it  will 
be  eafytofind  the  ratios  between  thofe  numbers  which 
are  in  continued  proportion  to  tire  firft  term  of  the 
feries.  Thus,  having  found  the  proportion  between 
1000  and  900, 

we  know  alfo  that  of  1000  to  810,  and  729  *, 
And  from  1000  to  800,  alfo  1000  to  640,  and  to  512$ 

And  from  1000  to  700,  alfo  1000  to  490,  and  to  343  ; 

And  from  1000  to  600,  alfo  1000  to  360,  and  to  216; 

And  from  ioooto  500,  alfo  1000  to  250,  and  to  12-5. 

Corol.  Hence  arifes  the  precept  for  fquaring, 
cubing,  &c. ;  as  alfo  for  extracting  the  fquare  root, 
cube  root,  &c.  out  of  the  firft  figures  of  numbers.  For 
it  will  be,  As  the  greateft  number  of  the  chiliad  as  a 
denominator,  is  to  the  number  propofed  as  a  numera¬ 
tor,  fo  is  this  to- the  fquare  of  the  fraftion,  and  fo  is 
this  to  the  cube. 

20.  Prop.  The  proportion  of  a  number  to  the  firft, 
or  1 000,  being  known ;  if  there  be  two  other  numbers  in 
the  fame  proportion  to  each  other,  then  the  proportion 
of  one  of  thefe  to  1000  being  known,  there  will  alfo 
be  known  the  proportion  of  the  other  to  the  fame 
1000. 

Corol.  1.  Hence  from  the  15  proportions  mention¬ 
ed  in  prop.  18.  will  be  known  1 20  others  below  1000, 
to  the  fame  1000. 

For  fo  many  are  the  proportions,  equal  to  fome  one 
or  other  of  the  faid  15,  that  are  among  the  other  in¬ 
teger  numbers  which  are  Iefs  than  1000. 

Corol.  2.  Hence  arhes  the  method  of  treating  the 
Rule-of-Three,  when  1000  is  one  of  the  given  terms. 

For  this  is  effefted  by  adding  to,  or  fubt rafting 
from,  each  other,  the  meafures  of  the  two  proportions 
•of  1000  to  each  of  the  other  two  given  numbers,  ac¬ 
cording  as  1 000  is,  or  is  not,  the  firft  term  in  the 
Rule-of-three. 

2 1 .  Prop.  When  four  numbers  are  proportional,  the 
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firft  to  the  fecond  as  the  third  to  the  fourth,  and  the  Conft rue- 
proportions  of  iqoo  to  each  of  the  three  former  are  t!on  of 
known,  there  will  alfo  be  known  the  proportion  0f  Logarithms- 
IOOO  to  the  fourth  number. 

Corol.  1.  By  this  means  other  chiliads  are  added  to' 
the  former. 

Corol.  2.  Hence  arifes  the  method  of  performing 
the  Rule-of-three,  when  1 000  is  not  one  of  the  terms. 

Namely,  from  the  fum  of  the  meafures  of  the  propor¬ 
tions  of  1000  to  the  fecond  and  third,  take  that  of 
1000  to  the  firft,  and  the  remainder  is  the  meafure  of 
the  proportion  of  1000  to  the  fourth  term. 

Definition.  The  meafure  of  the  proportion  between 
1000  and  any  lefs  number*  as  before  deferibed,  and 
expreffed  by  a  number,  is  fet  oppofite  to  that  lefs 
number  in  the  chiliad,  and  is  called  its  logarithm ,  that 
is,  the  number  indicating  the  proportion 

(Koyov)  which  1000  bears  to  that  number,  to  which  the 
logarithm  is  annexed. 

22.  Prop.  If  the  firft  or  greateft  number  be  made 
the  radius  of  a  circle,  or  firms  totus ;  .every  lefs  number 
confidered  as  the  cofine  of  fome  arc,  has  a  logarithm 
greater  than  the  verfed  fine  of  that  arc,  but  lefs  than 
the  difference  between  the  radius  and  fecant  of  the 
arc  ;  except  only  in  the  term  next  after  the  radius,  or 
greateft  term,  the  logarithm  of  which  by  the  hypo- 
thefis  is  made  equal  to  the  verfed  fine. 

That  is,  if  CD  be  made  the  loga¬ 
rithm  of  AC,  or  the  meafure  of  the 
proportion  of  AC  to  AD ;  then  the 
meafure  of  the  proportion  of  AB 
to  AD,  that  is,  the  logarithm  of 
AB,  will  be  greater  than  BD,  but 
lefs  than  EF.  And  this  is  the  fame  A  BCD 

as  Napier’s  firft  rule  in  page  44. 

23.  Prop.  The  fame  things  being  fuppofed  ;  the  fum 
of  the  verfed  fine  and  excefs  of  the  fecant  over  the  ra¬ 
dius,  is  greater  than  double  the  logarithm  of  the  co¬ 
fine  of  an  arc. 

Corol.  The  logarithm  cofine  is  lefs  than  the  arith¬ 
metic  mean  between  the  verfed  fine  and  the  excefs  of 
the  fecant. 

Precept  1.  Any  fine  being  found  in  the  canon  of 
fines,  and  its  defeft  below  radius  to  the  excefs  of  the 
fecant  above  radius  ;  then  fhall  the  logarithm  of  the 
fine  be  lefs  than  half  that  fum,  but  greater  than  the 
faid  defeft  or  coverfed  fine. 


Let  there  be  the  fine  99970.1490  of  an  arc  ; 

Its  defeft  below  radius  is  29.8510  the  covers,  and  lefs  than,  logarithm  fine  *, 
Add  the  excefs  of  the  fecant  29.8599 


Sum  59.7109 

Its  half  or  .29.8555  greater  than  the  logarithm. 


Therefore  the  logarithm  is  between 

Precept  2.  The  logarithm  of  the  fine  being  found, 
you  will  alfo  find  nearly  the  logarithm  of  the  round  or 
integer  number  which  is  next  lefs  than  your  fine  with 
a  fraftion,  by  adding  that  fraftional  excefs  to  the  lo¬ 
garithm  of  the  faid  fine.  • 

Thus  the  logarithm  of  the  fine  99970.149  is  found 
to  be  about  29.854  ;  if  now  the  logarithm  of  the  round 
N°  1 84. 


29.8555. 

number  99970,000  be  required,  add  149  the  fractional 
part  of  the  fine  to  its  logarithm,  obferving  the  point, 
thus,  29.854  V 

149  /  is  the  logarithm  of  the  round  num- 

- fber  999700.000  nearly. 

the  fum  30.003  J 

24.  Prop,  Of  three  equidifferent  quantities,  the  mea¬ 
fure 


jita.n. 

tConftruc*  fure  of  the  proportion  between  the  two  greater  terms, 
j  tionof  wjtjj  tjje  meafurc  of  the  proportion  between  the  two 
logarithms  termg>  wjj|  conftitute  a  proportion  which  will  be 
greater  than  the  proportion  of  the  two  greater  terms, 
but  lefs  than  the  proportion  of  the  two  leaft. 

Thus  if  AB,  AC,  AD,  be  three 
quantities  having  the  equal  differences 

BC,  CD  ;  and  if  the  meafure  of  the  *— - *  — * 

proportion  of  AD,  AC  be  cd,  and 
that  of  AC,  AB,  be  be  ;  then  the  *— 5 — I 

proportion  of  cd  to  cb  will  be  great¬ 
er  than  the  proportion  of  AC  to 
AD,  but  lefs  than  the  proportion  of 
AB  to  AC. 

25.  Prop.  The  faid  proportion  between  the  two 
meafures  is  lefs  than  half  the  proportion  between  the 
extreme  terms :  that  is,  the  proportion  between  be, 
cd,  is  lefs  than  half  the  proportion  between  A B,  AD. 

Coro/.  Since  therefore  the  arithmetical  mean  divides 
the  proportion  into  unequal  parts,  of  which  the  one  is 
greater  and  the  other  lefs  than  half  the  whole ;  if  it 
be  enquired  what  proportion  is  between  thefe  propor¬ 
tions,  the  anfwer  is,  that  it  is  a  little  lefs  than  the  faid 
half. 

An  example  of  finding  nearly  the  limits,  greater  and 
lefs,  to  the  meafure  of  any  propofed  proportion.— it  be¬ 
ing  known  that  the  meafure  of  the  proportion  be¬ 
tween  1000  and  900  is  10536.05,  required  the  mea¬ 
fure  of  the  proportion  900  to  800,  where  the  terms 
1000,  900,  800,  have  equal  differences.  Therefore  as 
9  to  10,  fo  10536.05  to  11706.72,  which  is  lefs  than 
11778.30,  the  meafure  of  the  proportion  9  to  8.  Again, 
as  the  mean  proportional  between  8  and  10  (which  is 
8.9442719)  is  to  10,  fo  10536.05  to  11779.66,  which 
is  greater  than  the  meafure  of  the  proportion  between 
9  and  8. 

Axiom.  Every  number  denotes  an  exprefiible  quan¬ 
tity. 

26.  Prop.  If  the  1000  numbers,  differing  by  1,  fol¬ 
low  one  another  in  the  natural  order,  and  there  be 
taken  any  two  adjacent  numbers,  as  the  terms  of  fome 
proportion  ;  the  meafure  of  this  proportion  will  be  to 
the  meafure  of  the  proportion  between  the  two  greateft 
terms  of  the  chiliad,  in  a  proportion  greater  than  that 
which -the  greateft  term  1000  bears  to  the  greater  of 
the  two  terms  firft  taken,  but  lefs  than  the  propor¬ 
tion  of  1000  to  the  lefs  of  the  faid  two  fele&ed 
terms. 

So  of  the  1000  numbers  taking  any  two  fucceflive 
terms,  as  501  and  500,  the  logarithm  of  the  former  be¬ 
ing  69114.92,  and  of  the  latter  69314.72,  the  diffe¬ 
rence  of  which  is  199.80.  Wherefore  by  the  defini¬ 
tion,  the  meafure  of  the  proportion  between  501  and 
500  is  199.80.  In  like  manner,  becaufe  the  logarithm 
of  the  greateft  term  ,1000  is  o,  and  of  the  next  999  is 
100.05,  ^e  difference  of  thefe  logarithms,  and  the 
meafure  of  the  proportion  between  1000  and  999,  is 
100.05.  Couple  now  the  greateft  term  1000  with 
each  of  the  felefted  terms  501  and  500;  couple  alfo 
the  meafure  199.80  with  the  meafure  100.05  ;  fo  fhall 
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the  proportion  between  199.80  and  I00.05  be  greater  Cmiftnic- 
than  the  proportion  between  1000  and  501,  but  lefs.  t‘on 
than  the  proportion  between  1000  and  500.  g  ‘ 

Corol.  1.  Any  number  below  the  firft  1000  being 
propofed,  as  alfo  its  logarithm  ;  the  differences  of  any 
logarithms  antecedent  to  that  propofed,  towards  the 
beginning  of  the  chiliad,  are  to  the  firft  logarithm 
(viz.  that  which  13  affigned  to  999)  in  a  greater  pro¬ 
portion  than  1000  to  the  number  propofed ;  but  of 
thofe  which  follow  towards  the  laft  logarithm,  they  arc 
to  the  fame  in  a  lefs  proportion. 

Corol.  2.  By  this  means  the  places  of  the  chiliad 
may  eafily  be  filled  up,  which  have  not  yet  had  loga¬ 
rithms  adapted  to  them  by  the  former  propofitions. 

27.  Prop.  The  difference  of  two  logarithms,  adapt¬ 
ed  to  two  adjacent  numbers,  is  to  the  difference  of  thefe 
numbers  in  a  proportion  greater  than  iopo  bears  to 
the  greater  of  thofe  numbers,  but  lefs  than  that  of  1000 
to  the  lefs  of  the  two  numbers. 

This  27th  propofition  is  the  fame  as  Napier’s  fecond 
rule. 

28.  Prop.  Having  given  two  adjacent  numbers  of 
the  1000  natural  numbers,  with  their  logarithmic  in¬ 
dices,  or  the  meafures  of  the  proportions  which  thofe 
abfolute  or  round  numbers  conftitute  with  1000  the 
greateft ;  the  increments  or  differences  of  thefe  loga¬ 
rithms  will  be  to  the  logarithm  of  the  fmall  element 
of  the  proportions,  as  the  fecants  of  the  arcs  whofe  co¬ 
fines  are  the  two  abfolute  numbere  is  to  the  greateft 
number,  or  the  radius  of  the  circle  :  fo  that,  however, 
of  the  faid  two  fecants,  the  lefs  will  have  to  the  radius 
a  lefs  proportion  than  the  propofed  difference  has  to 
the  firft  of  all,  but  the  greater  will  have  a  greater  pro¬ 
portion,  and  fo  alfo  will  the  mean  proportional  between 
the  faid  fecants  have  a  greater  proportion. 

Thus  if  BC,  CD  be  equal,  alfo  bd 
the  logarithm  of  AB,  and  cd  the  lo¬ 
garithm  of  AC  ,*  then  the  proportion 
of  be  to  cd  will  be  greater  than  the 
proportion  of  AG  to  AD,  but  lefs 
than  that  of  AF  to  AD,  and  alfo 
lefs  than  that  of  the  mean  propor-A  BCD 

tional  between  AF  and  AG  to  AD.  1 

Corol.  I.  The  fame  obtains  alfo  when  the  two  terms 
differ,  not  only  by  the  unit  of  the  fmall  element,  but  by 
another  unit  which  may  be  ten  fold,  a  hundred  fold,  or 
a  thoufand  fold  of  that. 

Corol.  2.  Hence  the  differences  will  be  obtained  fuf- 
ficiently  exaft,  efpecially  when  the  abfolute  numbers 
are  pretty  large,  by  taking  the  arithmetical  mean  be¬ 
tween  two  fmall  fecants,  or  (if  you  will  be  at  the  la¬ 
bour)  by  taking  the  geometrical  mean  between  two 
larger  fecants,  and  then  by  continually  adding  the  dif¬ 
ferences,  the  logarithms  will  be  produced. 

Corol.  3.  Precept.  Divide  the  radius  by  each  term 
of  the  affigned  proportion,  and  the  arithmetical  mean 
( or  ftill  nearer  the  geometrical  mean)  between  the  quo¬ 
tients  will  be  the  required  increment,  which  being  add¬ 
ed  to  the  logarithm  of  the  greater  term,  will  give  the 
logarithm  of  the  lefs  term. 
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LOGARITHMS. 

Example. 

Let  there  be  given  the  logarithm  of  700,  viz.  35667.4948,  to  find  the  logarithm  to  699. 
Here  radius  divided  by  700  gives  1428571,  &c. 
and  divided  by  699  gives  1430672,  &c. 
the  arithmetic  mean  is  142.962 
which  added  to  35667.4948 
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gives  the  logarithm  to 

Corah  4.  Precept  for  the  logarithms  of  fine  1. 

The  increment  between  the  logarithms  of  two  fines 
is  thus  found :  find  the  geometrical  mean  between  the 
cofecant",  and  divide  it  by  the  difference  of  the  fines, 
the  quotient  will  be  the  difference  of  the  logarithms. 

Example. 

O"  1'  fine  2909  cofec.  343774682 

o  2  fine  5818  cofec.  171887319 

dif.  2909  geom.  mean  2428  nearly. 

The  quotient  80000  exceeds  the  required  incre¬ 
ment  of  the  logarithms,  becaufe  the  fecants  are  here 
fo  large. 

Appendix.  Nearly  in  the  fame  manner  it  may  be 
fhown,  that  the  fecond  differences  are  in  the  duplicate 
proportion  of  the  firft,  and  the  third  in  the  duplicate 
of  the  fecond.  Thus,  for  inftance,  in  the  beginning  of 
the  logarithm,  the  firft  difference  is  ioo.oodoo,  viz. 
equal  to  the  difference  of  the  numbers  10000 -.00000 
and  99900.00000  ;  the  fecond,  or  difference  of  the  dif¬ 
ferences,  10000;  the  third  20.  Again,  after  arriving 
at  the  number  50000.00000,  the  logarithms  have  for 
a  difference  20C.00000,  which  is  to  the  firft  difference 
as  the  number  100000.00000  to  50000.00000 ;  but 
the  fecond  difference  is  40000,  in  which  10000  is  con¬ 
tained  four  times ;  and  the  third  328,  in  which  20  is 
contained  fixteen  time  >.  But  fince,  in  treating  of  new 
matters,  we  labour  under  the  want  of  proper  words, 
wherefore,  left  we  fhotild  become  too  obfeure,  the  de- 
monftration  is  omitted  untried. 

29.  Prop.  No  number  expreffes  exactly  the  meafure 
of  the  proportion  between  two  of  the  rooo  numbers 
conftftuted  by  the  foregoing  method. 

30.  Prop.  If  the  meafures  of  all  proportions  be  ex- 
preifed  by  numbers  or  logarithms  ;  all  proportions  will 
not  have  affigned  to  them  their  due  portion  of  meafure, 
to  the  utmoft  accuracy. 

31.  Prop.  If  to  the  number  1000,  the  greateft  of 
the  chiliad,  be  referred  others  that  are  greater  than  it, 
and  the  logarithm  of  1000  be  made  o,  the  logarithms 
belonging  to  thofe  greater  numbers  will  be  negative. 

This  concludes  the  firft  or  fcientific  part  of  the 
work ;  the  principles  of  which  Kepler  applies,  in  the  fe¬ 
cond  part,  to  the  actual  conftru&ion  of  the  firft  1000 
logarithms,  which  is  pretty  minutely  deferibed.  This 
part  is  intitled  A  very  compendious  method  of  conflruSing 
the  Chiliad  of  Logarithms  :  and  it  is  not  improperly  fo 
called,  the  method  being  very  concife  and  eafy.  The 
fundamental  principles  are  briefly  thefe :  That  at  the 
beginning  of  the  logarithms,  their  increments  or  diffe¬ 
rences  are  equal  to  thofe  of  the  natural  numbers  :  that 
the  natural  numbers  may  be  confidered  as  the  decrcafing 
cofines  of  increafing  arcs :  and  that  the  fecants  of  thofe 
arcs  at  the  beginning  have  the  fame  differences  as  the 
cofines,  and  therefore  the  fame  differences  as  the  loga¬ 
rithms.  Then,  fince  the  fecants  are  the  reciprocals  of 
the  cofines,  by  thefe  principles  and  the  third  corol.  to 
the  twenty-eighth  propofition,  he  eftablifhes  the  fol- 

5 


699  35810.4568 

lowing  method  of  conftituting  the  100  firft  or  fmalleft 
logarithms  to  the  100  largeft  numbers,  1000,  999, 
998,  997,  &c.  to  900,  viz.  Divide  the  radius  1000,  in- 
creafed  with  feven  ciphers,  by  each  of  thefe  numbers 
feparately,  difpofing  the  quotients  in  a  table,  and  they 
will  be  the  fecants  of  thofe  arcs  which  have  the  divifora 
for  their  cofines  ;  continuing  the  divifion  to  the  8th 
figure,  as  it  is  in  that  place  only  that  the  arithmetical 
and  geometrical  means  differ.  Then,  by  adding  fuc- 
ceffively  the  arithmetical  means  between  every  two  fuc- 
ceflive  fecants,  the  fums  will  be  the  feries  of  logarithms. 
Or,  by  adding  continually  every  two  fecants,  the  fuc- 
ceflive  fums  will  be  the  feries  of  the  double  loga¬ 
rithms. 

Befides  thefe  100  logarithms  thus  conftrufted,  he 
conftitutes  two  others  by  continual  bife&ion  or  extrac¬ 
tions  of  the  fquare  root,  after  the  manner  deferibed  in 
the  fecond  poftulate.  And  firft  he  finds  the  logarithm 
which  meafures  the  proportion  between  1 00000.00  and 
97656.25,  which  latter  term  is  the  third  proportional 
to  1024  and  1000,  each  with  two  cyphers  ;  and  this  is 
effefted  by  means  of  twenty -four  continual  extractions 
of  the  fquare  root,  determining  the  greateft  term  of 
each  of  twenty-four  claffes  of  mean  proportionals  ;  then 
the  difference  between  the  greateft  of  thefe  means  and 
the  firft  or  whole  number  1000,  with  ciphers,  being 
as  often  doubled,  there  arifes  2371.6526  for  the  loga¬ 
rithm  fought,  which  made  negative  is  the  logarithm  of 
1024.  Secondly,  the  like  procefs  is  repeated  for  the 
proportion  between  the  numbers  1000  and  500,  from 
which  arifes  69314.7193  for  the  logarithm  of  500;. 
which  he  alfo  calls  the  logarithm  of  duplication,  be¬ 
ing  the  meafure  of  the  proportion  of  2  to  1. 

Then  from  the  foregoing  he  derives  all  the  other 
logarithms  in  the  chiliad,  beginning  with  thofe  of  the 
prime  numbers  I,  2,  3,  5,  7,  &c.  in  the  firft  100. 
And  firft,  fince  1024,  512,  256,  128,  64,  32,  16,  8, 
4,  2,  1 ,  are  all  in  the  continued  proportion  of  1 000  to 
500,  therefore  the  proportion  of  1024  to  1  is  decuple 
of  the  proportion  of  1000  to  500,  and  confequently 
the  logarithm  of  1  would  be  decuple,  of  the  logarithm 
of  500,  if  o  were  taken  as  the  logarithm  of  1024  ;  but 
fince  the  logarithm  of  1024  is  applied  negatively,  the 
logarithm  of  1  muft  be  diminiftied  by  as  much  :  dimi- 
nilhing  therefore  10  times  the  logarithm  of  500,  which 
is  693147.1928,  by  2371.6526,  the  remainder 
69077  tf. 5422  is  the  logarithm  of  I,  or  of  100,00  what 
is  fet  down,  in  the  table. 

And  becaufe  x,  10,  100,  I  Nos. 

I  coo,  are  continued  proportion-  t  100 
als,  therefore  the  proportion  of  J  10 
1000  to  I  is  triple  of  the  pro-  1 
portion  of  1000  to  100,  and  .1 
confequently  \  of  the  logarithm  •  .01 

of  1  is  to  be  put  for  the  loga-  .001 
rithmof  ioc, viz.  230258.5141,  |.oooi 
and  this  is  alfo  the  logarithm  of 
decuplication,  or  of  the  proportion  of  10  to  1.  And 

hence 


Logarithms;  l 
230258.5141 
4605 1  7.0282J 
69°775-5422 
921034.056^ 
1 151292.5703} 
1381551.0844) 
1 61 1 809.5985} 


Sea.  II. 


LOGARITHMS. 


------  1 3  r 

»,  C«nftruc-  hence  multiplying  this  logarithm  of  ioo  fucceflively  by  bers  in  all  not  compofed  of  the  produ&s  of  any  before  Confirm;- 
logarithms  2»  3>  4>  5>  6>  '<*nd  7»  there  wife  the  logarithms  to  the  them,  and  the  logarithms  of  which  he  diredls  to  be  de- ,  tion  of 


numbers  in  the  decuple  proportion, 
Alfo  if  the  logarithm  of 
duplication,  or  of  the  propor-JDog.  of 
tion  of  2  to  i ,  be  taken  from)  of  2  to  1 
>g.  of 


69°775-5422 

693»4-7'93 


rived  in  this  manner  ;  namely,  by  confidering  the  dif- L°sarithinf 
ferencea  of  the  logarithms  of  the  numbers  interfperfed  'r~ 
among  them ;  then  by  that  method  by  which  were 
conftituted  the  differences  of  the  logarithms  of  the 
finalleft  100  numbers  in  a  continued  feries,  we  are  to 
proceed  here  in  the  difeontinued  feries,  that  is,  by 
prop.  28th,  corol.  3d,  and  efpecially  by  the  appendix 
to  it,  if  it  be  rightly  ufed,  from  whence  thofe  diffe¬ 
rences  will  be  very  eafily  fupplied. 

§  3.  Mr  Briggs's  Method. 

The  methods  principally  made  Ufe  of  by  this  gentle- 


thc  logarithm  of  x,  there  will!  log.  of  2  621460.8229 
remain  the  logarithm  of  2  ;  log.  of  10460517.0281 
and  from  the  logarithm  of  2  of  5  to  1  160943.7948 
taking  the  logarithm  of  10,  j  of  5|^87^I 
there  remains  the  logarithm  0  J  /‘r/T 

©f  the  proportion  of  5  to  1  j  which  taken  from  the  lo¬ 
garithm  of  1,  there  remains  the  logarithm  of  5.  See 

the  margin.  ^  _  _  _ 

For  the  logarithms  of  other  prime  numbers,  he  has  man  were  publifhed  in  Napier’s  pofthumous  work.  Ha- 
recourfe  to  thofe  of  fome  of  the  firft  or  greateft  cen-  ving  fuppofed  o  to  be  the  logarithm  of  1,  and  1  with 
tury  of  numbers,  before  found,  viz.  of  999,  998,  997,  any  number  of  ciphers  annexed,  fuppofe  10  to  be  the 
iic.  And  firft,  taking  960,  whofe  logarithm  is  logarithm  of  10,  this  number  is  to  be  divided  ten 
4082.2001  ;  then  by  adding  to  this  logarithm  the  lo-  times  by  5,  which  in  a  logarithmic  number  is  equiva- 
garithm  of  duplication,  there  will  arife  the  feveral  lo-  lent  to  the  extra&ion  of  the  root  of  the  fifth  power ; 
garithms  of  all  thefe  numbers,  which  are  in  duplicate  by  which  means  he  obtains  the  following  numbers, 
proportion  continued  from  960,  namely  480,  240,  120,  viz.  2  with  nine  ciphers  to  it ;  4  with  eight  ciphers  ; 
60,  30,  15.  Hence  the  logarithm  of  30  taken  from  8  with  feven  ciphers;  16  with  fix  ciphers  ;  32  with 
the  logarithm  of  1  o,  leaves  the  logarithm  of  the  pro-  five  ciphers;  64  with  four;  128000,  25600,  5120, 
portion  of  3  to  1  ;  which  taken  from  the  logarithm  of  and  1024.  Dividing  this  laft  logarithm  ten  times  by 
1,  leaves  the  logarithm  of  3,  viz.  580914.3106.  And  2,  we  have  a  geometrical  feries  of  ten  numbers;  the 
the  double  of  this  diminifhed  by  the  logarithm  of  1,  firft  of  which  is  512,  and  the  laft  1.  Thus  20  loga- 
gives  4710,  53.0790  for  the  logarithm  of  9.  rithms  are  obtained:  but  the  labour  of  finding  the 

Next,  from  the  logarithm  of  990,  or  9  X  10  X  11,  numbers  belonging  to  them  is  fo  exceflivc,  that  it  is  fur- 
which  is  1005.033 1,  he  finds  the  logarithm  of  1 1  ;  prifing  how  it  could  be  undergone  by  any  body.  To 
namely,  fub  trail  the  fum  of  the  logarithms  of  9  and  obtain  thofe  correfponding  to  the  firft  ten  logarithms, 
10  from  the  fum  of  the  logarithm  of  990,  and  double  the  fifth  root  mull  be  extracted  ten  times,  and  the 
the  logarithm  of  1,  there  remains  450986.0106  the  fquare  root  as  often,  to  obtain  the  numbers  correfpond- 
logarithm  of  11.  *ng  to  the  others.  The  power  from  which  thefe  ex- 

Again,  from  the  logarithm  of  980,  or  2  X  10X  7  trailions  is  made,  mull  originally  be  1,  with  a  number 
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eftedt,  lie  Hill  continued  to  make  off  with  his  booty  ; 
the  wlnftlmg  of  another  ball  over  Ins  head  was  as  in¬ 
effectual  :  an  officer,  lefs  patient  of  fucli  an  injury  than 
reafon  and  humanity  fhould  have  taught  him  to  be,  le¬ 
velled  a  muiket  at  the  poor  fellow,  and  (hot  him  thro’ 
the  head.  Captain  Cook  had  given  orders  to  fire  ov*r 
4^  2  the 
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Mvquefas,  the  canoe,  but  not  to  kill  any  one  ;  he  was  m  a  boat,  tolerable  pcrfcftion 
Marquetry;  anj  camc  Up  with  the  canoe  Toon  after.  There  were 
tWQ  men  jn  iier;  one  fat  bailing  out  the  blood  and  wa¬ 
ter  in  a  kind  of  hyfleric  laugh  ;  the  other,  a  youth 
of  about  14  or  15  years  of  age,  who  afterwards  pro¬ 
ved  to  be  the  fon  of  the  deceafed,  fixed  his  eyes  on 
the  dead  body  with  a  ferious  and  dejected  countenance. 

This  a&  of  feverity,  however,  did  not  grange  the 
i Handers  to  the  {hip,  and  a  traffic  was  carried  on  to  the 
jfatisfa&ion  of  both  parties;  bread-fruit,  bananas,  plan¬ 
tains'  and  foine  hogs,  were  given  in  exchange  for  fmail 
nails,  knives,  and  pieces  of  Amfterdam  cloth  ;  red  fea¬ 
thers  of  the  Amfterdam-Illand  were  greatly  efteemed 
here.  Captain  Cook,  accompanied  with  the  gentle¬ 
men  of  the  (hip,  in  their  walks  about  the  country,  light¬ 
ed  on  the  lioufe  which  had  been  the  habitation  of  the 
man  who  had  been  (hot ;  there  they  found  his  foil, 
who  fled  at  their  approach  :  they  enquired  for  his  fe¬ 
male  relations,  and  were  told  that  they  remained  at 
the  top  of  the  mountain,  to  weep  and  mourn  for  the 
dead.  Notwithftanding  they  were  then  among  the  re¬ 
lations  of  a  man  who  had  been  killed  by  them,  not  the 
lead  tokens  of  animofity  or  revenge  were  difcernible 
among  the  natives. 

The  weather  being  extremely  hot,  the  inhabitants 
made  ufe  of  large  fans  to  cool  themfelves,  of  which 
great  numbers  were  purchafed  ;  thefe  fans  were 
formed  of  a  kind  of  tough  bark,  or  grafs,  very 
firmly  and  curioufly  plaited,  and  frequently  whitened 
with  (hell-lime.  Some  had  large  feathered  leaves  of 
a  kind  of  palm,  which  anfwered  the  purpofe  of  an 
umbrella. 

The  natives  at  length  became  fo  familiar  as  to 
mount  the  fides  of  the  ihip  in  great  numbers.  They 
frequently  danced  upon  deck  for  the  diverfion  of 
the  failors  :  their  dances  very  much  refeinbled  thofe 
of  Otalieitee  ;  their  mufic  too  was  very  much  the 
fame. 

A  failor  having  been  inattentive  to  his  duty,  recei¬ 
ved  feveral  blows  from  Captain  Cook;  pn  feeing  which, 
the  natives  exclaimed,  tape-a  hei-te  tino ,  “  he  beats 
his  brother.”  From  other  in  (lances  that  had  occurred, 
it  was  clear  that  they  knew  the  difference  between  the 
commander  and  his  people,  but  at  the  fame  time  they 
conceived  them  all  brethren  ;  and,  fays  Mr  Forller, 

-  4<  to  me  the  mo(l  natural  inference  is,  that  they  only 

applied  an  idea  to  us  in  this  cafe,  which  really  exiiled 
with  regard  to  themfelves  ;  they  probably  look  on 
themfelves  as  one  family,  of  which  the  elded  born  is 
the  chief  or  king.’’ 

MARQUETRY,  in-laid  work  ;  a  curious  kind 
of  work,,  compofed  of  pieces  of  hard  line  wood  of  dif¬ 
ferent  colours,  faftened,  in  thin  flices,  on  a  ground, 
and  fometimes  enriched  with  other  matters,  as  tortoife- 
(hell,  ivory,  tin,  and  brafs. 

There  is  another  kind  of  marquetry  made,  inftead  of 
wood,  of  glades  of  various  colours ;  and  a  third, 
where  nothing  but  precious  (l ones  and  the  richeft 
marbles  are  uied  :  but  thefe  are  more  properly  called 
mofaic-work*  See  Mosaic. 

The  art  of  inlaying  is  very  ancient;  and  i3  fuppofed 
to  have  paffed  from  the  ead  to  the  wed,  as  one  of  the 
fpoils  brought  by  the  Romans  from  Ada.  Indeed  it 
was  then  but  a  Ample  thing ;  nor  did  it  arrive  at  any 
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till  the  15th  century  among  the  Marquetry, 
Italians  :  it  feems,  however,  to  have  arrived  at  its 
height  in  the  17th  century  among  the  French. 

Till  John  of  Verona,  a  cotemporary  with  Raphael, 
the  fined  works  of  this  kind  were  only  black  and 
white,  which  are  what  we  now  call  Morefeo’s  ;  but 
that  religions,  who  had  a  genius  for  painting,  ftained 
his  woods  with  dyes  or  boiled  oils,  which  penetrated 
them.  But  he  went  no  farther  than  the  reprefenting 
buildings  and  perfpedtives,  which  require  no  great  va¬ 
riety  of  colours.  Thofe  who  fucceeded  him,  not  only 
improved  on  the  invention  of  dyeing  the  woods,  by  a 
feeret  which  they  found  of  burning  them  without  con- 
fuming,  which  ferved  exceedingly  well  for  the  Ihn- 
dows ;  but  had  alfo  the  advantage  of  a  number  of  tine 
new  woods  of  naturally  bright  colours,  by  the  difeo- 
very  of  America.  With  thefe  abidances  the  art  is 
now  capable  of  imitating  any  thing ;  whence  fomc 
call  it  the  art  of  painting  in  wood. 

The  ground  whereon  the  pieces  arc  to  be  ranged 
and  glued,  is  ordinarily  of  oak  or  fir  well  dried  ;  aSd 
to  prevent  warping,  is  compofed  of  feveral  pieces  glu¬ 
ed  together.  The  wood  to  be  ufed,  being  reduced  into 
leaves,  of  the  thicknefs  of  a  line,  is  cither  ftained  with 
fomc  colour,  or  made  black  for  (hadow  ;  which  fome 
effect  Ly  putting  it  in  fand  extremely  heated  over  the 
fire,  others  by  deeping  it  in  lime-water  and  fublimate, 
and  others  in  oil  of  fulphur.  — Thus  coloured,  the  con¬ 
tours  of  the  p’ece  are  formed  according  to  the  parts  of 
the  deiign  they  are  to  reprefent. 

The  lad  13  the  mod  difficult  part  of  marquetry,  and 
that  wherein  mod  patience  and  attention  are  required. 

The  two  chief  indruments  ufed  herein  are  the  law  and 
the  vice  ;  the  one,  to  hold  the  matters  to  be  formed  ; 
the  other,  to  take  ofF  from  the  extremes,  according  to 
occafion.  The  vice  is  of  wood,  having  one  of  its 
chaps  fixed  ;  the  other  moveable,  and  is  opened  and 
(hut  by  the  foot,  by  means  of  a  cord  fadened  to  a 
treadle.  Its  llruClure  is  very  ingenious,  yet  fimple 
enough. 

The  leaves  to  be  formed  (for  there  are  frequently 
three  or  four  of  the  fame  kind  formed  together)  arc 
put  within  the  chaps  of  the  vice,  after  being  glued  on 
the  outermod  part  of  the  defign  whofe  profile  they  are 
to  follow ;  then  the  workman  preffing  the  treadle,  and 
thus  holding  fad  the  piece,  with  his  faw  runs  over  all 
the  outlines  of  the  defign. — By  thus  joining  and  form¬ 
ing  three  or  four  pieces  together,  they  not  only  gain 
time,  but  the  matter  is  likewife  the  better  enabled  to 
fudaiii  the  efforts  of  the  faw  ;  which,  how  delicate 
foever  it  may  be,  and  how  lightly  foever  the  work¬ 
man  may  conduct  it,  without  fnch  a  precaution  would 
T>c  apt  to  raife  fplinters,  to  the  ruin  of  the  beauty  of 
the  work. 

When  the  work  is  to  confid  of  one  fingle  kind  of 
wood,  or  of  tortoife-fhell,  on  a  copper  or  tin  ground, 
or  vice  verfa ,  they  only  form  two  leaves  on  one  ano¬ 
ther,  /.  e.  a  leaf  of  metal,  and  a  leaf  of  wood  or  (hell  1 
this  they  call  /awing  in  counter-parts  ;  for  by  filling  the 
vacuities  of  one  of  the  leaves  by  the  pieces  coming  out 
of  the  other,  the  metal  may  ferve  as  a  ground  to  the 
wood,  and  the  wood  to  the  metal. 

All  the  pieces  thus  formed  with  the  faw,  and  marked 
to  know  them  again>  and  the  (hadow  given  in  the  man¬ 
ner 
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ner  already  mentioned ;  they  vaneer  or  fallen  each  in 
its  place  on  the  common  ground  5  ufing  for  that  pur- 
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ihniage.  the  befl  Englifh  glue. 

The  whole  is  put  in  a  prefs  to  dry,  planed  over,  and 
pohfhed  with  the  /kin  of  the  fea-dog,  wax,  and  (have- 
grafs,  as  in  fimple  vaneering  ;  with  this  difference,  how¬ 
ever,  that  in  .marquetry  the  fine  branches,  and  feveral 
of  the  more  delicate  parts  of  the  figures,  are  touched 
up  and  finiflied  with  a  graver. 

It  is  the  cabinet-makers,  joiners,  and  toy-men 
among  us  who  work  in  marquetry  ;  it  is  the  enamel- 
lers  and  /lone-cutters  who  deal  in  mofaic-work  :  the 
inftruments  nfed  in  the  former  are  moflly  the  fame 
with  thofe  ufed  by  the  eVnii/ls. 

MARQUIS,  a  title  of  honour,  next  in  dignity  to 
that  of  duke.  His  office  is  to  guard  the  frontiers  and 
limits  of  the  kingdom,  which  were  called  the  marches , 
from  the  Teutonic  word  marche ,  a  “  limit  as,  in  par¬ 
ticular,  were  the  marches  of  Wales  and  Scotland,  while 
they  continued  lio/lile  to  England.  The  perfons  who 
had  command  there,  were  called  lords  marchers ,  or 
marquejfes  ;  whofe  authority  was  abolifhed  by  llatute 
27  Hen.  VIII.  c.  27.  though  the  title  had  long  be¬ 
fore  been  made  a  mere  defign  of  honour,  Robert  Vere 
carl  of  Oxford  being  created  marquis  of  Dublin  by 
Richard  II.  in  the  eighth  year  of  his  reign.  A  mar¬ 
quis  is  crea.ted  by  patent ;  his  mantle  is  double  ermine, 
three  doublings  and  a  half ;  his  title  is  mojl  honourable  ; 
and  his  coronet  has  pearls  and  ftrawberry-leaves  inter¬ 
mixed  round,  of  equal  height. 

MARR,  that  part  of  Aberdeenffiire  fituated  be¬ 
tween  the  rivers  Dee  and  Don. 

MARRACCI  (Lewis),  a  very  learned  Italian, 
was  born  at  Lucca  in  Tufcany  in  1612.  After  ha¬ 
ving  finifhed  his  juvenile  Audit's,  he  entered  into  the 
congregation  of  regular  clerks  of  the  mother  of  God, 
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Marriage  is  part  of  the  law  of  nations,  and  is  in 
ufe  among  all  people.  The  Romanics  account  it  a 
facrament. — The  woman,  with  all  her  moveable 
goods,  immediately  upon  marriage,  paffes  wholly  in 
potejlatem  viri ,  “  into  the  power  and  difpofal  of  the 
hu/band. ” 

*1  he  fir/I  inhabitants  of  Greece  lived  together  with¬ 
out  marriage.  Cecrops,  king  of  Athens,  is  faid  to 
have  been  the  firll  author  of  this  honourable  in  flit  11  • 
tion  among  that  people.  After  the  commonwealths 
of  Greece  were  fettled,  marriage  was  very  much  en¬ 
couraged  by  their  laws,  and  the  abltaining  from  it  was 
difcountenanced  and  in  many  places  puniffied.  The 
Lacedemonians  were  very  remarkable  for  thtir  fe ve¬ 
rity  towards  thofe  who  deferred  marriage  beyond  a  li¬ 
mited  time,  as  well  as  to  thofe  who  wholly  abllained 
from  it.  The  Athenians  had  an  exprefs  law,  that  all 
commanders,  orators,  and  perfons  intn  lied  with  any 
public  affair,  (hould  be  married  men.  Polygamy  was 
not  commonly  tolerated  in  Greece.  The  time -of  mar¬ 
riage  was  not  the  fame  in  all  places.  The  Spartans  were 
not  permitted  to  marry  till  they  arrived  at  their  full 
/Length  ;  the  rcafon  affigned  for  which  cullom  by  Ly- 
curgus  was,  that  the  Spartan  children  might  be  ftrong 
and  vigorous  :  and  the  Athenian  laws  are  faid  to  have 
once  ordered,  that  men  /hould  not  marry  till  3  ;  years 
of  age.  The  fcafon  of  the  year  which  they  preferred 
for  this  purpofe  was  the  winter,  and  particularly  the 
month  of  January,  called  Gamelion .  The  Greeks 
thought  it  fcandalous  to  contract  marriage  within  cer¬ 
tain  degrees  of  confanguinity  ;  whilit  moil  of  the  bar¬ 
barous  nations  allowed  inceituons  mixtures. 

Mo/l  of  the  Grecian  /lates,  efpecially  fncli  as  made 
any  figure,  required  their  citizen*  /hould  match  with 
none  but  citizens,  and  the  children  were  not  allowed 
to  marry  without  the  confent  of  their  parents.  The 


and  diilingui/hed  himfelf  early  by  his  learning  and  me-  ufual  ceremonies  in  promiiing  fidelity  was  killing  each 
rit.  He  tmirrlit  rhetonV  fev^n  vear«  nml  r 1 other,  or  giving  their  right  hands,  which  was  a  gene- 


nt.  He  taught  rhetoric  feven  years,  and  pa/fed  thro 
feveral  offices  of  his  order.  He  applied  himfelf  prin¬ 
cipally  to  the  fludy  of  languages,  and  attained  of  him- 
felf  the  knowledge  of  the  Greek,  the  Hebrew,  the  Sy¬ 
riac,  the  Chaldee,  the  Arabic  ;  which  laft  he  taught 
fome  time  at  Rome,  by  the  order  of  pope  Alexan¬ 
der  VII.  Pope  Innocent  XI.  chofc  him  for  his  con- 
fe/Tor,  and  placed  great  confidence  in  him.%  He  would 
have  advanced  him  to  ecclefiaflical  dignities,  if  Mar- 
racci  had  not  oppofed  him. — Marracci  died  at  Rome 
in  1700,  aged  87* — He  was  the  author  of  feveral 
pieces  in  Italian  ;  but  the  grand  work,  which  has  made 
him  defervedly  famous  all  over  Europe,  is  his  edition 
of  the  Alkoran,  in  the  original  Arabic,  with  a  Latin 
verfion,  notes,  and  confutation  of  his  own.  It  was 
beautifully  printed  in  2  vols  folio  at  Padua  in  1698. 
The  Latin  verfion  of  the  Alkoran,  by  Marracci,  with 
notes  and  obfervations  from  him  and  others,  and  a  fy- 
nopfis  of  the  Mahometan  religion,  by  way  of  intro¬ 
duction,  was  pu5?li/hed  by  Heineccius  at  Leipfic, 

1  72-,  in  8vo.  Marracci  had  alfo  a  hand  in  the  “  Bi- 
blia  facra  Arabica,  facrae  congregationis  dc  propaganda 
fide  juffu  ed:ta,  ad  ufum  ecclefiarum  orientalium,,, 
Rom<e  1671,  in  3  vols  folio. 

MARRIAGE,  a  contrail,  both  civil  and  religious, 
between  a  man  and  a  woman,  py  which  they  engage 
to  live  together  in  mutaal  love  and  friend/hip  for  the 
ends  of  procreation,  See  Moral  Philo/ophy . 


ral  form  of  ratifying  all  agreements.  Before  the  mar¬ 
riage  could  be  folemnized,  the  gods  were  to  he  con- 
fultcd,  and  their  affillance  implored  by  prayers  and  fa- 
crifices,  which  were  offered  to  fome  of  the  deities  that 
fuperintended  thefe  affairs,  by  the  parents  or  nearelt 
relations  of  the  perfons  to  be  married.  When  the 
victim  was  opened,  the  gall  was  taken  out  and  thrown 
behind  the  altar,  as  being  the  feat  of  anger  and  ma¬ 
lice,  and  therefore  the  aver  lion  of  all  the  deities  who 
had  the  care  of  love,  as  well  as  thofe  who  be¬ 
came  their  votaries.  For  the  particularities  relating 
to  the  bride  and  bridegroom,  fee  Bride  and  Bride¬ 
groom. 

The  Romans,  as  well  as  the  Greeks,  difallowcd  of 
polygamy.  A  Roman  might  not  marry  any  woman  who 
was  not  a  Roman.  Among  the  Romans,  the  kalends,, 
nones,  and  ides  of  every  month  were  deemed  unlucky 
for  the  celebration  of  marriage,  as  was  alfo  the  fealfc 
of  the  parentalia,  and  the  whole  month  of  May.  1  he 
moff  happy  feafon  in  every  refpe6J  was  that  which 
followed  the  ides  of  June.  ; 

I  he  Roman  laws  fpeak  of  fecond  marriages  in  very 
hard  and  odious  terms  :  Matre  jam  fecundis  nupiiis  fu - 
nej!(itii,ls,  iii.  C.  de  fee.  nuptiis.  By  thefe  laws  it  was 
enabled,  that  the  effeCls  of  the  hu/band  or  wife  de- 
ceafed  /hould  pafs  over  to  the  children,  if  the  furvi- 
vor  {hould  marry  a  fecond  time.  By  the  law  Hac 
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Marriage,  e  did  alt  (Cod.  de  fee.  nupt. ),  the  furvivor,  upon  marrying 
a  fecond  time,  could  not  give  the  perfon  he  married  a 
portion  miore  than  equal  to  that  of  each  of  the  children. 
In  the  pirmitive  church  the  refpedl  to  chaftity  was  car* 
,  ried  fo  high,  that  a  fecond  marriage  was  accounted  no 
other  than  a  lawful  whoredom,  or  a  fpecies  of  bigamy; 
and  there  are  fome  ancient  cations  which  forbid  the 
ecclefiaftics  from  being  prefent  at  fecond  marriages* 

Marriage,  by  the  Mofaic  law,  was  fubjedl  to  fe- 
veral  reftridlions :  thus  by  Levit.  chap,  xviii.  ver.  16* 
a  man  was  forbid  to  marry  his  brother’s  widow  unlefs 
he  died  without  iffue  ;  in  which  cafe  it  became  en* 
joined  as  a  duty.  So  it  was  forbid  to  marry  his  wife’s 
fitter,  while  (he  was  living,  ver  18.;  which  was  tiot 
forbidden  before  the  law,  as  appears  from  the  inftance 
of  Jacob. 

The  ancient  Roman  law  is  filent  on  this  head  ;  and 
Papinian  is  the  firft  who  mentions  it,  on  roccafion  of 
the  marriage  of  Caracalla.  The  lawyers  who  came 
after  him  ftretched  the  bonds  of  affinity  fo  far,  that 
they  placed  adoption  on  the  fame  foot  with  nature. 

Affinity,  according  to  the  modern  canonifts,  ren¬ 
ders  marriage  unlawful  to- the  fourth  generation,  in- 
clufive  ;  but  this  is  to  be  underftood  of  diredf  affinity, 
and  not  of  that  which  is  fecondary  or  collateral.  Af- 
Jinis  met  qffinis,  non  ejl  ajjinis  meus .  It  is  farther  to  be 
obferved,  that,  this  impediment  of  marriage  does  not 
only  follow  an  affinity  contra&ed  by  lawful  matrimony, 
but  alfo  that  contracted  by  a  criminal  commerce;  with 
this  difference,  that  this  lafl  does  extend  beyond  the 
fecond  generation  ;  whereas  the  other,  as  has  been  ob¬ 
served,  reaches  to  the  fourth. 

-In  Germany  they  have  a  kind  of  marriage  called 
morganatic ,  wherein  a  man  of  quality  contracting  with 
a  woman  of  inferior  rank,  he  gives  her  the  left  hand 
in  lieu  of  the  right  ;  and  ftipulates  in  the  contraCt  that 
the  wife  (hall  continue  in  her  former  rank  or  condi¬ 
tion  ;  and  that  the  children  born  of  them  fhall  be  of 
the  fame,  fo  that  they  become  baflards  as  to  matters 
©f  inheritance,  though  they  are  legitimate  in  ef- 
fed:.  They  cannot  bear  the  name  or  arms  of  the 
family.  None  but  princes  and  great  lords  of  Ger- 
many  are  allowed  this  kind  of  marriage.  The  uni- 
verlities  of  Leipfic  and  Jena  have  declared  againft  the 
validity  of  fuch  contra&s  ;  maintaining  that  they  can- 
not  prejudice  the  children,  efpecially  when  the  empe¬ 
ror  s  con  fen  t  intervenes  in  the  marriage. 

I  he  1  urks  have  three  kinds  of  marriages,  and  three 
forts  of  wives ;  legitimate ,  wives  in  Min,  and  Jlaves. 

1  hey  marry  the  firft,  hire  the  fecond,  and  buy  the  third. 

Among  all  the  favage  nations,  whether  in  Afia,  A- 
frica,  or  America,  the  wife  is  commonly  bought  by 
the  hufband  from  her  father  or  tliofe  other  relations 
who  .have  an  authority  over  her;  and  the  conclufion 
of  a  bargain  for  this  purpofe,  together  with  the  pay¬ 
ment  of  the  price,  has  therefore  become  the  ufual  form 

uTty  In  the  ceIekration  of  their  marriages. 

I  he  Hebrews  alfo  purchafed  their  wives  by  paying 
down  a  competent  dowry  for  them  ;  and  Ariftotle 
makes  it  one  argument  to  prove  that  the  ancient  Gre¬ 
cians  were  an  uncivilized  people,  becaufe  they  ufed  to 
buy  their  wives  ;  and  in  proportion  as  they  laid  alide 
their  barbarous  manners  they  left  off  this  pra&ice. 

I  he  Englifti  law  confiders  marriage  in  no  other 


light  than  as  a  civil  contraCt;  the  holinefs  of  thematri-  Marriage 
monial  ftate  being  left  entirely  to  the  ecclefiaftical  law,  to  — v— 
which  it  pertains,  to  punifti  or  annul  inceftuousor  other 
unfcriptural  marriages.  The  law  allows  marriage  to 
be  good  and  valid,  where  the  parties  at  the  time  of 
making  it  were  willing  and  able  to  contraCt,  and  ac¬ 
tually  did  contraCt,  in  the  proper  forms  and  folemni- 
ties  required  by  law.  The  difabilities  for  contracting 
are  of  two  forts :  firft  fuch  as  are  canonical,  and  there¬ 
fore  fufficient  by  the  ecclefiaftical  laws  to  void  the 
marriage  in  the  fpiritual  court ;  fuch  as  pre-contraCtF 
Confanguinity,  or  relation  by  blood  ;  and  affinity,  or 
relation  by  marriage,  and  fome  particular  corporal  in¬ 
firmities.  But  thefe  difabilities  in  our  law  do  not 
make  the  marriage  ipfo  fafto  void,  but  voidable  only  by 
fentence  of  reparation  ;  and  marriages  are  efteemed 
valid  to  all  civil  purpofes,  unlefs  fuch  feparation  is  ac¬ 
tually  made  during  the  life  of  the  parties.  Thus  when 
a  man  had  married  his  firft  wife’s  lifter,  and  after  her 
death  the  bifhop’s  court  was  proceeding  to  annul  the 
marriage  and  baftardife  the  iffue,  the  court  of  king’s 
bench  granted  a  prohibition  quoad  hoc  ;  but  permitted 
them  to  proceed  to  punifti  the  hufband  for  inceft. 

By  32  Hen.  VIII.  c.  38.  it  is  declared,  that  all 
per Tons  may  lawfully  marry  but  fuch  as  are  prohibited 
by  God’s  law,  & c.  And  that  nothing  (God’s  law 
excepted)  fhall  impeach  any  marriage  but  within  the 
Levitical  degrees:  thefe  are  enumerated  in  the  1 8th 
chapter  of  Leviticus,  and  are  illuftrated  by  Lord  Coke 
in  this  manner  :  a  man  may  not  marry  his  mother, 
father’s  lifter,  mother’s  fifter,  fifter,  daughter,  daugh¬ 
ter  of  his  fon  or  daughter,  father’s  wife,  uncle’s  wife, 
father’s  wife’s  daughter,  brother’s  wife,  wife’s  lifter, 
foil’s  wife  or  wife’s  daughter,  and  daughter  of  his 
wife’s  fon  or  daughter.  And  a  woman  may  not  marry 
her  father,  father’s  brother,  mother’s  brother,  brother, 
fon,  fon  of  her  hufband’s  fon  or  daughter,  mother’s 
hufband,  aunt’s  hufband,  filler’s  hufband,  hufband’s 
brother,  and  fon  of  her  hufband’s  fon  or  daughter. 

By  the  civil  law  firft  coufins  are  allowed  to  marry;  but 
by  the^  canon  law  both  firft  and  fecond  coufins  are 
prohibited.  Therefore  when  it  is  vulgarly  faid  that 
firft  coufins  may  marry  but  fecond  coufins  cannot,  this 
probably  arofe  by  confounding  thefe  two  laws ;  for 
firft  coufins  may  marry  by  the  civil  law,  and  fecond 
coufins  cannot  by  the  canon  law.  But  by  the  fore- 
faid  ftat.  32  Hen.  VIII.  c.  38.  it  is  clear,  that  both 
firft  and  fecond  coufins  may  marry.  By  the  fame  fta- 
tute  all  impediments  arifing  from  pre-contra&s  to 
other  perfons  were  abolilhed,  and  declared  of  none 
effe&  unlefs  they  had  been  confummated  with  bodily 
knowledge  ;  in  which  cafe  the  canon  law  holds  fuch 
contra  dl  to  be  a  marriage  de  fado,  But  this  branch 
of  the  ftatute  was  repealed  by  2  &  3  Ed.  VI.  c.  23. 

How  far  the  adl  of  2 6  Geo  II.  c.  33.  (which  pio- 
hibits  all  fuits  in  ecclefiaftical  courts  to  compel  a  mar¬ 
riage  in  confequence  of  any  contradi)  may  collaterally 
extend  to  revive  this  claufe  of  Henry  VIII. ’s  ftatute, 
and  abohfti  the  impediment  of  pre-con tradf,  judge 
Blackflone  leaves  to  be  conlidcred  by  the  canonifts. 

We  fhall  here  obferve,  that  on  a  promife  of  marriage, 
if  it  be  mutual  on  both  lides,  damages  may  be  reco¬ 
vered  in  cafe  either  p:*rty  refufes  to  marry  ;  and  tho.f 
no  time  for  the  marriage  is  agreed  on,  if  the  plaintiff 
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fufed  it,  an  a  (Sion  is  maintamable  for^hTdamlg^;  to^dcbrate^l^lf/ C'  COm/P.':'IIed  thc  fP''ntuaI  courts  Marriage. 
Sutno  a  (Sion  (ball  be  brought  upon  any  axemen  trids \,e  ol  ^  Bl“  thefe  '’«bal  con- 

except  it  is  in  writing,  and  figned  by  the  party  to  be  Nor  ,  '  "°  force  l°  comPel  a  future  marriage, 

chaiged.  The  canonical  hours  forVbS  UrZd  .th«  ««  not  cele- 

•Wage  are  from  8  to  ,2  in  the  forenoon.  *  by  difp  cnfenfo!  c^lIrch*  Publ«*c  chapel,  unleft 

-  -  %£SZfcZ 


The  other  fort  of  difabihties  are  tliofe  which  are 
created,  or  at  leaft  enforced,  by  the  municipal  laws. 
Thefe  civil  difabilities  make  the  contraiS  void  al  initio , 
by  rendering  the  parties  incapable  of  forming  any  con¬ 
traiS  at  all.  The  firlt  legal  difability  is  a  prior  mar¬ 
riage,  or  having  another  hufband  or  wife  living  ;  in 
which  cafe,  befidesthe  penalties  confequent  upon  it  as 
a  felony,  the  fecond  marriage  is  to  all  intents  and  pur- 
pofes  void.  See  Bigamy  and  Polygamy. 

The  next  legal  difability  is  want  of  age  :  therefore 
if  a  boy  under  1  j,  or  a  girl  under  1  2  years  of  age, 


It  mud  alfo  be  preceded  by  of  bann^ 

by  licence  from  the  fpiritual  judge.  A  marriage  in 
purfuance  of  banns  muft  be  folemnized  in  one  of  the 
churches  0r  chapels  where  the  banns  were  published 
No  parfon,  vicar,  &c.  flail  be  obliged  to  publilh  banns 

UnKfS  the  Pcrfons  to  be  married  (hall, 
fexen  days  before  the  time  required  for  the  firft  pub¬ 
lication,  deliver  to  him  a  notice  in  writing  of  their 
true  name’s,  and  of  the  houfe  or  houfes  of  their  re- 
peetne  abode  within  fuch  parifh,  &c.  and  of  the  tim<* 
r.hj1the>’  hnV^d'vdt  in  fuch  houfe  or  boufes.  And  the 


marries,  when  either  of  them  comes  to  the  age  of  coni  faid  banns  (hall  be  oubTflr!  T  ‘0ofeS‘  And  thc 

fent,  they  may  difagree  and  declare  the  marriage  void,  ding  the  foHnnizaSon  5  mamh"  Sundays  prece- 
without  any  divorce  or  fentence  in  the  fpiritual  court,  pubhc  ferviJe  :  in  cafe  li  e  nar  ^t  ^  V"'K‘  °f 
However,  in  our  law  it  is  fo  far  a  marriage,  that  if  at  either  of  .  ,•  t  P  ,  CDt8  or  guardians,  or 

the  age  of  confent  they  agree  to  continue  toother  years  Ilf T T  a°  "S  ^  Undcr  the  a8c  of  ** 

thev  need  not  he  married  tirro.'w  a., ..4.1 .  •  ^  •  *  )  ,  * ,  penly  and  publicly  declare,  or  caufe  to 

be  c  e  j  td  ,  tfcc  church  or  chapel  where  the  banns 

tl  eir  difem  t  r'vat  thc. time  fuch  publication, 
banns  S  ,  l°  .  ,,ch  marriage,  ft ch  publication  of 
banns  dial]  be  voic.  And  when  thc  parties  dwell  in 
dners  pandits,  ill-  '.rate  of  the  one  parilh  (hall  not 
folemnize  matrimony  betwixt  them  without  a  certifi- 
cate  of  the  banns-  being  thrice  afted  from  the  curate 
of  the  other  panfli.  A  marriage  in  purfuance  of  a 

nCf1Ch  rct?1  a  fpec,a!  btence)  mull  he  folemnized 
in  fuch  church  or  chapel  where  the  licence  is  granted- 
and  no  lieenee  of  marriage  (hall  be  granted  by  any 
-rthbifhop,  bilhop,  &c.  to  folemnize  any  marriage  in 
any  other  church,  &c.  than  in  the  parilh  church.  See 
within  which  the  ufual  place  of  abode  of  one  of  The 
parties  (hall  have  been  for  four  weeks  immediately  be¬ 
fore  the  granting  fuch  licence.  By  the  fame  (btute 
all  marriages  (hall  be  folemnized  in  the  prefence  of  two 
credible  witnefles  at  the  lead,  befides  the  minifter,  who 
diall  fign  their  attedat.on  thereof;  and  immediately 

of  dnliebCe  ebT'?n  every  marriage,  an  entry  there- 
of  diall  oe  made  m  the  par.(h-regilter,  expreffing  that 
the  faid  marriage  was  celebrated  by  banns  cr  licence  • 
and  ,f  both  or  either  of  the  parties  be  under  age,  with 


they  need  not  be  married  again.  Another  incapacity 
arifes  from  want  of  confent  of  parents  or  guar¬ 
dians.  By  feveral  ftatutes,  viz.  6  &  7  \V  III 
c.  6.  7.  8.  W.  'III.  c.  35.  io  Ann.  c.  ig.  penal- 
ties  or  1  col.  are  laid  on  every  clergyman  wfio  mar¬ 
ries  a  couple  either  without  publication  of  banns, 
which  may  give  notice  to  parents  or  guardians,  or  with¬ 
out  a  licence,  to  obtain  which  the  confent  of  parents  or 
guardians  mud  be  fworn  to.  And  by  4  &  5  pj,.  & 
M.  c.  8.  whofoever  marries  any  woman  child  under 
the  age  of  16  years,  without  confent  of  parents  or 
guardians,  diail  be  fubjed  to  fine  or  five  years  im¬ 
prisonment  ;  and  her  edate  during  her  liulband’s 
hfe  (hall  be  enjoyed  by  the  next  heir.  Thus  alfo  in 
Trance  the  fons  cannot  marry  without  confent  of  pa¬ 
rents  till  30  years  of  age,  nor  the  daughters  till  25  ; 
and  in  Holland  the  fons  are  at  their  own  difpofal  at 
25,  and  the  daughters  at  20.  And  by  the  marriage 
act,  viz.  26  Geo.  II.  c.  33.  it  is  enadted,  that  all 
marriages  celebrated  by  licence  (for  banns  fuppofe  no¬ 
tice),  where  either  of  the  parties  is  under  21,  not  be¬ 
ing  a  widow  or  widower,  without  the  confent  of  the 
father,  or  if  he  be  not  living  of  the  mother  or  guar¬ 
dians,  (hall  be  abfolutcly  void.  However,  provifion 
is  made  where  the  mother  or  guardian  is  non  compos, 
beyond  fea,  or  unreafonably  froward,  to  difpenfo  with 
fuch  confent  at  the  diferetion  of  the  lord  chancellor ; 
but  no  provifion  is  made  in  cafe  the  father  (hould  lal 
hour  under  any  mental  brother  incapacity.  A  fourth 
incapacity  is  want  of  reafon.  _  It  is  provided  by 
Geo.  II.  c.  30*  that  the  marriage  of  lunatics  and 
fons  under  phrenfies  (if  found  lunatics  under  a 
commiffion  or  committed  to  the  care  of  trullees  be¬ 
any  aft  of  parliament)  before  they  are  declared  of 
found  mind  by  the  lord  chancellor,  or  the  majority 
of  fuch  trullees,  (hall  be  totally  void.  Laftly,  the  par¬ 
ties  muft  not  only  be  willing  and  able  to  contract,  but 
muft  a  dually  contraft  themfelvcs  in  due  form  of  law, 
to  make  it  a  good  civil  marriage.  Aliy  com  rad  made 
per  verba  tie  pncfenti,  or  in  words  of  the  prefent  tenfe, 
and  in  cafe  of  cohabitation  per  verba  de  futuro  alfo  be- 
tvveen  perfons  able  to  contrad,  was  before  the  late 
id  deemed  a  valid  marriage  to  many  purpofes,  and 
4 


f  r  .  parties  be  under  agr.  with 

coii.ent  o.  the  parents  or  guardians,  as  the  cafe  (hall 
be,  figned  by  the  minifter,  and  alfo  by  the  parties 
nunied,  and  attefted  by  the  two  witneiTes  prefent.  It 
is  held  to  be  alfo  eftential  to  a  marriage,  that  it  be 
ptriormed  by  a  perfon  in  orders  ;  tliough  the  inter¬ 
vention  ofa  pneft  to  folemnize  this  contrad  is  merely 
Jttns  po/inv,  and  not  juris  natura/is  ant  divini  ;  it  being 

f.nd  that  lope  Innocent  III.  was  the  firlt  who  or¬ 
dained  the  celebration  of  marriage  in  the  church,  be- 
foie  which  ,t  was  totally  a  civil  contrad.  And  in 
the  times  of  the  grand  rebellion,  ail  marriages  were  per¬ 
formed  by  the  juftices  of  the  peace ;  and  thffe  marriagJs 
were  declared  vand  without  any  frrfiifolemnization,  by 
12  Lar.  II.  c.  33.  But  as  the  law  now  (lands;  we  may 
upon  the  wtioic  colled,  that  no  marriage  by  the  turn 
pora.l  law,'s  <pf°.faRo  void,  that  is  celebrated* by  a  per¬ 
fon  in  orders  ;  in  a  par, 'il, -church,  a  public  chapel,  or 
elfewhere,  by  a  fpecial  difpenfi.tion  ;  in  purging  of 
banns  or  a  licence ;  between  Angle  pcrfons;  confer,  a. 
mg  ;  of  found  mind  ;  and  of  the  age  of  21  yeais  g  or 

oi 
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Jtiirrrigfc,  of  the  ?tgc  of  14  in  males  and  12  in  females, 

- - confent  of  parents  or  guardians,  or  without  it,  in  cafe 

of  widowhood.  And  no  marriage  is  voidable  by  the 
ecclifiaftical  law  after  the  death  of  either  of  the  par¬ 
ties  ;  nor  during  their  lives,  unlefs  for  the  canonical 
impediments  of  prccontra&,  if  that  indeed  hill  exifts  ; 
of  confanguinity  ;  and  of  affinity  Or  corporal  imbecil- 
lity  fubfiiling  previous  to  the  marriage. 

By  26  Geo.  II.  c.  33.  the  fubftance  of  which  has 
been  already  recited,  if  any  peifon  ffiall  folemnize  ma¬ 
trimony  in  any  other  place  than  a  church,  Sec.  where 
bani^  have  been  ufually  publiffied,  unlefs  by  fpeeial  li¬ 
cence,  or  without  publication  of  banns,  unlefs  licence 
of  marriage  be  firft  obtained  From  fome  perfon  having 
authority  to  grant  the  fame,  every  fuch  peifon  know¬ 
ingly  fo"  offending  ffiall  be  guilty  of  felony,  and  trans¬ 
ported  for  14  years;  the  profecution  to  be  within 
three  years.  By  the  fame  flatute,  to  make  a  falfc  en¬ 
try  into  a  marriage -regiflt^r  ;  to  alter  it  when  made  ; 
to  forge  or  counterfeit  fuch  entry,  or  a  marriage  li- 

Nuines  of  Places. 


,84  ]  MAR 

with  cence,  or  aid  and  abet  fuch  forgery  ;  to  utter  the  fame  ? 
as  true,  knowing  it  to  be  counterfeit;  or  to  deftioy  or 
procure  the  deftru&ion  of  any  regifter  in  order  to  va¬ 
cate  any  marriage,  or  fubjedt  any  perfon  to  the  penal¬ 
ties  of  this  a£t ;  all  thefe  offences,  knowingly  and  wil¬ 
fully  committed,  fubjeft  the  party  to  the  guilt  of  fe¬ 
lony  without  benefit  of  clergy.  But  this  adt  doth  not 
extend  to  the  marriages  of  the  royal  family ;  nor  to 
Scotland  ;  nor  to  any  marriages  among  the  people 
called  quakers ,  or  among  perfons  profeffing  the  Jewiffi 
religion,  where  both  the  parties  are  quakers  or  Jews 
refpedlively ;  nor  to  any  marriages  beyond  the  feas. 

In  Scotland,  the  parties  living  together  us  man  and 


wife,  or  declaring  thcmfelves  fo  before  witnefles, 
makes  a  valid  though  informal  marriage.  See  Law, 
Part  III.  h°  1  bo. 

For  the  proportions  which  marriages  bear  to  births, 
and  births  to  burials,  in  feveral  parts  of  Europe, 
Mr  Derham  gives  us  the  following  table. 


England  in  general  - 

London  - 

Hantfhire,  from  1569  to  165S 

Tiverton  in  Devonffiire  from  1656  to  1664 

Cranbrook  in  Kent,  from  1560  to  1649 

Aynlio,  in  Northamptonfhire,  for  118  years 

Upminfter  in  Effex,  for  100  years 

Franckfort  on  the  Maine,  in  1695 

Old,  Middle,  and  Lower  Marck,  in  1698 


Marriages  to  1 
Births,  as 

Births  to  Bu¬ 
rials,  as 

. 

I  to  4.63 

1 . 1 2  to  r 

- 

1  to  4 

1.  to  I. I 

. 

1  to  4 

1.2  to  I 

. 

1  to  3.7 

I.26t0  I 

. 

1  to  3.9 

1.6  to  1 

. 

1  to  6 

1.6  to  1 

- 

1  to  4.6 

1.8  to  1 

- 

l  to  3.7 

1.2  tO  I 

- 

1  to  3.7 

1 .9  to  X 

1698 

1  to  3.7 

1.5  to  I 

1.6  to  i 

- 

1  to  4.7 

1.6  to  1 

Breflaw  in  Silefia,  from  1687  to  91 
Paris,  in  1670,  1671,  1672 

The  following  Table,  fimilar  to  the  preceding,  is  formed  from  the  obfervations  colle&ed  and  referred  to  by 
Dr  Price. 

Marriages  to 


Names  of  Places. 


London,  annual  medium  from  1716  to  1736 

by  Ur  Reel - ; - 1  759  10  1  7^  - 

Northampton,  ditto,  from  1741  to  1770 
Norwich,  ditto,  from  1740  to  1769  ... 

Shiewfbury,  ditto,  from  1762  to  1768 
Manchefter  and  Salford,  exclufive  of  diflenters, 

Ditto,  from  I  755  to  1759  - 

Ditto,  ditto,  including  diflenters,  from  1768  to  1772 

G ainfborough  in  Lincolnffiirc,  ditto,  from  1752  to  1771 

Madeira,  ditto,  from  1759  to  17 66 

Boflon  in  New  England,  from  1731  to  1752 

Chrifliana  in  Norway,  in  1761  ... 

Paris,  mean  of  fome  of  the  laft  years  - 
Vienna,  annual  medium  from  3  757  to  1769 
Amflerdam,  ditto,  for  fome  of  the  lafl  years 
Copenhagen,  ditto  -  - 

Berlin,  ditto,  for  five  years,  ending  at  1759 
Breflaw,  ditto,  from  1633  to  1734 

- ,  ditto,  from  1717  to  1725  - 

Rome,  ditto,  front  1759  to  ,7^1  -  ’ 

Vaud  in  Switzerland,  ditto,  for  10  years  before  1766 

For  an  account  of  the  numbers  of  male  and  female 
ftill-bom  children  and  chryfoms,  and  of  boys  and  girls 


Births,  as 


18, 000  to  26,529,  or  1  to  1.4,  &c. 
15,710  to  22,956,  or  1  to  1.4,  &c. 
1 55  to  191,  or  1  to  1.2,  See. 

1057  to  1206,  or  1  to  1.1,  Sec. 

301  to  329,  or  1  to  1.09,  Sec. 


Births  to  Burials,  as 


IS6  to  743> - 

1098  to  958,  or  1.14,  Sec.  to  I. 


1 

to  3.7 

126  to  1.05,  01 

1.2  1 

to  ] 

[. 

1 

to  4.68 

2201  tO  I293, 

or  1, 

.7  to  I. 

— 

_  — 

538  to  608,  or 

1  to 

I.) 

[3,  &c. 

— 

—  — 

1 1,024  to  6929,  or 

;  R> 

1. 

1 

to  4.3 

io,ico  to  19,400,  or  1 

to  I 

.01, 

— 

—  — 

5800  to  6600, 

or  1 

to 

1.1, 

Sec. 

I  to 

1  9,  Sec. 

4600  to  Scoc, 

or  1 

to 

I.I, 

Sec. 

1  to 

3*°4» 

2700  to  3300, 

or  1 

to 

1.2, 

Sec. 

1  to 

3.9,  Sec. 

38.95  to  5054, 

or  1 

to 

I*3> 

Sec. 

— 

—  — 

1089  to  1256, 

or  1 

to 

*■15 

,  Sec. 

■ — 

—  — 

1252  to  1507, 

or  1 

to 

1.2, 

See. 

— 

—  — 

5167  to  7153, 

or  1 

to 

l-3> 

Sec. 

I 

to  3.9 

3155  to  2504,' 

or  1 

&c. 

to  1. 

under  ten,  of  married  men  and  married  women,  and  of 
widows  and  widowers,  who  died  for  a  courfe  of  years 

at 


MAR 


j^qfriagc.  at  \  ienna,  Breflaw,  Drefden,  JLeipfic,  RatifBon,  and 
V  {oHjeother  town8  in  Germany,  fee  Phil.  Tranf.  Abr. 
Vol.  VII.  Part  IV.  p  46,  &c. 

The  reader  may  find  many  curious  calculations  and 
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males  in  favour  of  the  latter ;  fo  that  males  are  more  Marriage. 

ortlived  than  females  ;  and  as  the  greater  mortality  — v - ' 

of  males  takes  place  among  children,  as  well  as  amone 
males  at  all  ages,  the  fa£l  cannot  be  accounted  for 


remarks  relating  to  this  fubjeft  in  Dr  Price’s^ excellent  me  e  r  bvt  **  ,C™T  be  aCC0Unted  for 

work,  intitled,  Obfervations  on  Reverfiona^  Pay!  by till  aCC 

ments.  From  the  preceding-  table  it  aonears  that’  tho  j.nts'  and.  ?r  their  being  addicled  to 

»»*?».  O".  «i,hPj„o.h.,f  a„  „ch  p?o5„«’a£!  -  -”-d  ,r"S“W,“s  "h»  life 

four  births,  both  in  England  and  other  parts  of  Eu- 
rope.  Dr  Price  obferves,  that  the  births  at  Paris,  as 
may  be  feen  in  the  table,  are  above  four  times  the 
weddings;  and  therefore  it  may  feem,  that  in  the  moft 
healthy  country  fixations,  every  wedding  produces 
above  four  children  ;  and  though  this  be  the  cafe  in 
Pans,  for  reafons  which  he  has  given,  he  has  obfervcd 
nothing  hke  it  in  any  other  great  town.  He  adds, 
that  from  comparing  tile  births  and  weddings  in  coun¬ 
tries  and  towns  where  regifters  of  them  have  been  kept, 
it  appears,  that  in  the  former,  marriages  one  with  an¬ 
other  feldom  produce  lefs  than  four  children  each  ; 
generally  between  four  and  five,  and  fometimes  above 
five ;  but  in  towns  feldom  above  four,  generally  be¬ 
tween  three  and  four,  and  fometimes  under  three.  It 


“  n“'"'a7  *°  b',  »bf'™d  1*».  though  .he  p,„-  .he  diff ,'""0?“ “.'“““"“/ThS"'1!'  * 
portion  of  onnual  birth,  to  'oeddimn  ha,  been  ™c.  _ “ “?  ”  !heir  w™. 


portion  of  annual  births  to  weddings  has  been  confi- 
dered  as  giving  the  true  number  of  children  derived 
from  each  marriage,  taking  all  marriages  one  with  an¬ 
other;  yet  this  is  only  true,  when,  for  many  years,  the 
births  and  burials  have  kept  nearly  equal.  Where 


rr  mu  '  "r- — a— «*■•■*<..  which  inorrcn  me.  Mr 
iverdeboom  informs  us,  that,  during  the  courfe  of  /2< 
years  in  Hdlland,  females  have  in  all  accidents  of  age 
lived  about  three  or  four  years  longer  than  the  fame 
number  of  males.  In  feveral  towns  of  Germany,  &c. 
it  appears,  that  of  7270  married  perfons  who  had  died, 
the  proportion  of  married  men  who  died  to  the  mar¬ 
ried  women  was  3  to  2  ;  and  in  Breflaw  for  eight 
years,  as  5  to  3.  I„  all  Pomerania,  during  nine 
years,  from  1748  to  1756,  this  proportion  was  nearly 
15  to  11.  Among  the  minifters  and  profeflors  in 
Scotland,  20  married  men  die  to  1  2  married  women 
at  a  mediutn  of  27  years,  or  in  the  proportion  of  c  to 
3  ;  fo  that  there  is  the  chance  of  3  to  2,  and  in  fomc 
circumltances  even  a  greater  chance,  that  the  woman 

ha!  'u®  *.*  furvivor  of  a  marriage,  and  not  a  man; 
and  this  difference  cannot  be  accounted  for  merely  by 

trie  dlfierenrr  nf  n cm  _ _  i  I 


.  .  .  o-  - -  mcir  wi 

without  admitting  the  greater  mortality  of  males.  In 

UfXf  °  V2“d  in  S»itmland,  il  ,„p„„  th‘“ 
half  the  females  do  not  die  till  the  age  of  46  and  on¬ 
wards,  though  half  the  males  die  under  ^6.  It  it 
likewifc  an  mdifputable  fa&,  that  in  the  beginning-  of 
life,  the  rate  nf  - - t  •  &  UI 


.l»rt  i.  excels  ol  the  birth.  „  1BC  ,  fe  thr  tta ^  ginning  of 

&  b«k,-.  .0  3  S  th» to,"g  femX  ,y  ”n£  m”h 


c  s  than  the  proportion  of  children  derived  from  each 
marriage  ;  and  the  contrary  mull  take  place  where 
there  is  a  decreafe  :  and  by  Mr  King’s  computation, 
about  one  in  an  hundred  and  four  perfons  marry  ;  the 
number  of  people  in  England  being  ellimated  at  five 
millions  and  a  half,  whereof  about  forty-one  thoufand 
annually  marry. 

In  the  diftridl  of  Vaud  in  Switzerland,  the  married 
are  very  nearly  a  third  part  of  the  inhabitants. 

Major  Graunt  and  Mr  King  difagree  in  the  pro¬ 
portions  between  males  and  females,  the  latter  making 
10 males  to  13  females  in  London;  in  other  cities  and 
towns,  and  in  the  villages  and  hamlets,  100  males  to 
99  females :  but  Major  Graunt,  both  from  the  Lon¬ 
don  and  country  bills,  computes,  that  there  are  in 
England  14  males  to  13  females;  whence  he  juflly 
infers,  that  the  Chrillian  religion,  prohibiting  poly- 
gamy,  is  more  agreeable  to  the  law  of  nature  than  Ma- 
hometanifm  and  others  that  allow  it. 

This  proportion  of  males  to  females  Mr  Derham 
thinks  pretty  juft,  being  agreeable  to  what  he  had 
obferved  himfelf.  In  the  hundred  years,  for  inftance, 
of  his  own  parifh-regifter  of  Upminfter,  though  the 
burials  of  males  and  females  were  nearly  equal,  being 
633  males  and  623  females  in  all  that  time;  yet 
there  were  baptized  769  males  and  but  675  females, 
which  is  13  females  to  13.;  males. 

From  a  regifter  kept  at  Northampton  for  28  years, 
fiom  1741  to  1770,  it  appears,  that  the  proportion  of 
males  to  females  that  were  born  in  that  period  is  2361 
to  2288,  or  nearly  13.4  to  13.  However,  though 
more  males  are  born  than  females,  Dr  Price  has  fuffi- 
ciently  (hown,  that  there  is  a  confiderable  difference 
between  the  probabilities  of  life  among  males  and  fe- 
Vol.  X.  Part  II. 


From  a  table  formed  by  Dr  Price,  from  a  regifter 
kept  for  20  years  at  Gainfcorough,  it  appears,  that  of 
thofe  who  five  to  80,  the  major  part,  in  the  propor- 

P°"  1V°J2>  arc.fc.ma,es’  Mr  Deparcieux  at 

Pans  and  Mr  Wargentin  in  Sweden,  have  farther  ob- 
ferved,  that  not  only  women  live  longer  than  men,  but 
that  married  women  live  longer  thanfinglewomen.  From 
fome  regifters  examined  by  Mr  Muret  in  Switzerland 
it  appears,  that  of  equal  numbers  of  fingleand  married 
women  between  ,5  and  25,  more  of  the  former  died 
tiian  or  the  latter,  in  the  proportion  of  2  to  j 

With  refpea  to  the  difference  between  the  mortality 
of  males  and  females,  it  is  found  to  be  much  lefs  in 
country  parses  and  villages  than  in  towns  ;  and 
hence  it  is  inferred,  that  human  life  in  males  is  more 
brittle  than  in  females,  only  in  confequence  of  adven¬ 
titious  caufes,  or  of  fome  particular  debility,  that 
takes  place  in  polilhed  and  luxurious  focieties,  and 
dpecinJly  in  great  towns. 

From  the  inequality  above  ftated  between  the  males 
and  females  that  are  born,  it  is  reafonable  to  infer 
that  one  man  ought  to  have  but  one  wife;  and  yet 
that  every  woman  without  polygamy  may  have  a  l,uf- 
band  .  this  furplufage  of  males  above  females  being 
fpent  in  the  fupplies  of  war,  the  feas,  &c.  from  which 
the  women  are  exempt. 

Perhaps,  fays  Dr  Price,  it  might  have  been  obferved 
with  more  reafon,  that  this  provifion  had  in  view  that 
particular  weaknefs  or  delicacy  in  the  eonffitution  of 
males,  which  makes  them  more  fnbjea  to  mortality; 
and  which  confequeirtty  renders  it  neceffary  that  more 
of  them  fhould  be  produced,  in  order  to  preferve  in 
the  world  a  due  proportion  between  the  two  fexes. 
lhat  this  is -a  work  of  Providence,  and  not  of 
4  E  chance. 


MAR  [  586  ]  MAR 


Marriage  chance,  is  well  made  out  by  the  very  laws  of  chance 

< -  by  Dr  Arbuthnot ;  who  fuppofes  Thomas  to  lay  a- 

gainft  John,  that  for  82  years  running  more  males  (hall 
be  born  than  females;  and  giving  all  allowances  in  the 
computation  to  Thomas’s  fide,  he  makes  the  odds  a- 
gainit  Thomas,  that  it  does  not  fo  happen,  to  be  near 
five  millions  of  millions  of  millions  of  millions  to  one; 
but  for  ages  of  ages,  according  to  the  world’s  age,  to 
be  near  an  infinite  number  to  one. 

According  to  Mr  Kerffeboom’s  obfervations,  there 
are  about  32$  children  born  from  100  carriages. 

Mr  KerfTeboom,  from  his  obfervations,  eftimates 
the  duration  of  marriages,  one  with  another,  as  in  the 
following  Table. 

Thofe  whofe  ages,  taken  together,  make 

40,  live  together  between  24  and  25  years. 


50 

22 

23 

60 

23 

21 

70 

l9 

20 

80 

n 

18 

9° 

H 

if 

ICO 

1 2 

*3 

Phil.  Tranf.  N°  468.  feCt.  iii.  p.  319. 

Dr  Price  has  fiiown,  that  on  Dc  Moivre’s  hypothe- 
fis,  or  that  the  probabilities  of  life  decreafe  uniformly 
(.fee  Complement  of  Life),  the  duration  of  furvivorfhip 
is. equal  to  the  duration  of  marriage,  when  the  ages  are 
^qtial;  or,  in  other  words,  that  the  expectation  of  two 
joint  lives,  the  ages  being  equal,  is  the  fame  with  the 
'expectation  of  furvivorlhip  ;  and,  confequently,  the 
number  of  furvivors,  or  (which  is  the  fame,  fuppofing  no 
fecond  marriages)  of  widows  and  widowers,  alive  to¬ 
gether,  which  will  arife  from  any  given  fet  of  fuch 
marriages  conftantly  kept  up,  will  be  equal  to  the 
whole  number  of  marriages;  or  half  of  them  (the 
number  of  widows  in  particular)  equal  to  half  the 
number  of  marriages.  Thus,  the  expectation  of  two 
joint  lives,  both  40,  is  the  third  of  46  years,  or  their 
complement,  i.  e .  15  years  and  4  months ;  and  this  is 
alfo  the  expectation  of  the  furvivor.  That  is,  fuppo¬ 
fing  a  fet  of  marriages  between  perfons  all  4c,  they 
will  one  with  another  lad  juil  this  time,  and  the  fur¬ 
vivors  will  laft  the  fame  time.  In  adding  together 
the  years  which  any  great  number  of  fuch  marriages, 
and  their  furvivorfliips,  have  lalled,  the  fums  would 
be  found  to  be  equal.  It  is  obferved  farther,  that  if 
the  number  expreiliug  the  expectation  of  fingle  or 
joint  lives,  multiplied  by  the  number  of  fingle  or  joint 
lives  whofe  expectation  it  is,  be  added  annually  to  a 
foeiety  or  town,  the  fum  gives  the  whole  number  living 
together,  to  which  fuch  an  annual  addition  would  in 
time  grow:  thus,  fince  19,  or  the  third  of  57,  is  the 
expectation  of  two  joint  lives  whofe  common  age  is 
29,  or  common  complement  57,  20  marriages  every 
year  between  perfons  of  this  age  would  in  57  years 
grow  to  20  times  19,  or  380  marriages  always  exilting 
together.  The  number  of  furvivors  alfo  arifing  from, 
thefe  marriages,  and  always  living  together,  would  in 
twice  57  years  increafe  to  the  fame  number.  More¬ 
over,  the  particular  proportion  that  becomes  extinCt 
every  year,  out  of  the  whole  number  conftantly  exiil- 
ing*  together  of  fingle  or  joint  lives,  muft,  wherever 
this  number  undergoes  no  variation,  be  exactly  the 
fame  with  the  expectation  of  thofe  lives  at  the  time 
when  their  exiitence  commenced.  Thus,  if  it  were 


found  that  a  iptl.i  part  of  all  the  marriages  among  any 
body  of  men,  whofe  numbf  rs  do  not  vary,  are  difl'olved 
every  year  by  the  deaths  of  either  the  hufband  or  wife, 
it  would  appear,  that  19  was  at  the  time  they  were  con¬ 
tracted,  the  expectation  of  thefe  marriages.  Dr  Price 
obferves,  that  the  annual  average  of  weddings  among 
the  minifters  and  profeftors  in  Scotland  for  the  laft  27 
years  has  been  31  ;  and  the  average  of  married  per¬ 
fons  for  17  years  ending  in  1767,  had  been  667.  This 
number,  divided  by  31,  gives  21*,  the  expectation  of 
marriage  among  them  ;  which,  he  fays,  is  above  24- 
years  more  than  the  expectation  of  marriage  would 
be,  by  Dr  Halley's  table,  on  the  fuppofition,  that 
all  firft,  fecond,  and  third  marriages,  may  be  juftly 
confidered  as  commencing  one  with  another  fo  early 
as  the  age  of  30  ;  and  he  has  proved,  that  the  expec¬ 
tation  of  two  equal  joint  lives  is  to  the  expectation  of 
a  fingle  life  of  the  fame  age  as  2  to  3  :  confequently, 
the  expectation  of  a  fingle  life  at  30,  among  the  mi- 
nilleis  in  Scotland,  cannot  be  lefs  than  32.25.  If 
we  fuppofe  the  mean  ages  of  all  who  marry  annually 
to  be  33  and  25,  the  expectation  of  every  marriage 
would  be  19  years  ;  or  one  with  another  they  would 
be  all  extinCt  in  19  years:  the  marriages  which  con¬ 
tinue  beyond  this  term,  though  fewer  in  number,  en¬ 
joying  among  them  juft  as  much  more  duration  as 
thofe  that  fall  fhort  of  it  enjoy  lefs.  But  it  appears, 
from  the  obfervations  and  tables  of  MrMuret,  that,  in 
the  difiriCt  of  Vaud  (dividing  half  the  number  of  mar¬ 
ried  perfons,  viz.  38,328,  by  the  annual  medium  of 
weddings,  viz  8c8),  the  expectation  of  marriage  is 
only  234  years:  fo  much  higher  are  the  probabilities 
of  life  in  the  country  than  in  towns,  or  than  they 
ought  to  be,  according  to  Dc  Moivre’s  hypothefis. 

Marriage  ( Marita gi turn ) ,  in  law,  figniiies  not  on¬ 
ly  the  lawful  joining  of  man  and  wife,  but  alfo  the 
right  of  bellowing  a  ward  or  a  widow  in  marriage,  as 
well  as  the  land  given  in  marriage. 

Diffolution  of  Marriage.  See  Divorce. 

Forcible  Marriage.  See  Forcible  Marriage . 

Frank  Marriage .  See  Frank. 

Jactitation  of  Marriage ,  in  law,  is  one  of  the  firft: 
and  principal  matrimonial  caufes,  when  one  of  the 
parties  boafts  or  gives  out,  that  he  or  Ihe  is  married  to 
the  other,  whereby  a  common  reputation  of  their  ma¬ 
trimony  may  enfue.  On  this  ground  the  party  injured 
may  libel  the  other  in  the  fpiritual  court ;  and  unlefs 
the  defendant  undertakes  and  makes  out  a  proof  of 
the  aClual  marriage,  he  or  Ihe  is  enjoined  perpetual  fi- 
lence  on  that  head  ;  which  is  the  only  remedy  the  ec* 
cleliaftical  courts  can  give  for  this  injury. 

Marriage  Settlement ,  is  a  legal  aCt,  previous  to  mar¬ 
riage,  whereby  a  jointure  is  fecured  to  the  wife  after 
the  death  of  the  hulband.  Thefe  fettlements  feem  to 
have  been  in  ufe  among  the  ancient  Germans,  and- 
their  kindred  nation  the  Gauls.  Of  the  former  Ta¬ 
citus  gives  us  this  account :  JDotem  non  uxor  maritOy 
fed  uxori  maritus  affert :  interfunt  parentes  et  propinqui ,  i  t 
miner  a  probant  (De  Mur.  Germ.  c.  18.)  And  Caefar, 
De  Bell.  Gallic,  lib.  \i.  c.  18.  has  given  us  the  terms 
of  a  marriage  fettlement  among  the  Gauls,  as  nicely 
calculated  as  any  modern  jointure  :  Viri,  quant  as  pc-, 
cunras  ab  uxoribus  doth  nomine  acceperunt ,  tantas  exjuis. 
bonis ,  1 tflimatione  facta,  cum  dotibus  communicant .  Hujus 
omnts  pecurtia  ccnjunClim  ratio  habstur,  frubhfque  fervatur . 
J  liter 
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Mintage  Uier  eorum  vita  fuperavit,  ad  cum  pars  utrhfque  cum 
11  fmQibus  jupt  riorum  temporum  pervenit .  The  dauphin's 
commentator  fuppofes  that  this  Ganlifli  cuftom  was 
— '  ^  ground  of  the  new  regulations  made  by  Juflinian, 
Nov.  97.  with  regard  to  the  provillon  for  widows  among 
the  Romans ;  but  furely  there  is  as  much  reafon  to 
fuppofe,  fays  Judge  Bfackflone,  that  it  gave  the  hint 
for  our  ftatutable  jointures.  Comment,  voh  ii.  p.  138. 

Sec  an  excellent  marriage  fettlement  by  Blackllone 
in  the  appendix  to  the  fecond  volume  of  his  Commen¬ 
taries. 

Duty  of  Marriage,  is  a  term  ufed  in  fome  ancient 
cuftoms,  lignifying  an  obligation  on  women  to  marry. 

To  underftand  this,  it  muft  be  obfcrved,  that  old 
maids  and  widows  about  lixty,  who  held  fees  in  body, 
or  were  charged  with  any  perfonal  or  military  fervices, 
were  anciently  obliged  to  marry,  to  render  tliofe  fer¬ 
vices  to  the  lord  by  their  hufbands,  or  to  indemnify 
the  lord  for  what  they  could  not  do  in  perfon.  And 
this  was  called  duty  or  fervice  of  marriage* 

Policy  of  encouraging  Marriage .  Dr  Halley  ob- 
ferves,  that  the  growth  and  increafe  of  mankind  is 
not  fo  much  Hinted  by  any  thing  in  the  nature  of  the 
fpecies,  as  it  is  from  the  cautious  difficulty  moll  people 
make  to  adventure  ©n  the  Hate  of  marriage,  from  the 
profpeCt  of  the  trouble  and  charge  of  providing  for  a 
family  ;  nor  are  the  poorer  fort  of  people  herein  to  be 
blamed,  who,  belides  themfelves  and  families,  are 
obliged  to  work  for  the  proprietors  of  the  lands  that 
feed  them  ;  and  of  fuch  does  the  greater  part  of  man¬ 
kind  conlift.  Were  it  not  for  the  backwardnefs  to 
marriage,  there  might  be  four  times  as  many  births  as 
we  find  ;  for  by  computation  from  the  table  given 
under  the  article  Mortality,  there  are  15,000  per- 
fons  above  16  and  under  45,  of  which  at  leaf!  7000 
are  women  capable  of  bearing  children  ;  yet  there  are 
only  1238,  or  little  more  than  a  iixth  part  of  thefe, 
that  breed  ycaily  :  whereas,  were  they  all  married, 
it  is  highly  probable  that  four  of  fix  lliould  bring  forth 
a  chIJcl  cvtr>r  )^ar,  the  political  confluences  of  which 
are  evident.  Therefore,  as  the  ftrength  and  glory  of 
a  kingdom  or  Hate  confiHs  in  the  multitude  of  fub- 
jeCts,  celibacy  above  all  things  ought  to  be  difeou- 
raged,  as  by  extraordinary  taxing  or  military  fervice  : 
and,  on  the  contrary,  thofe  who  have  numerous  fami¬ 
lies  ffiould  be  allowed  certain  privileges  and  immuni¬ 
ties,  like  the  jus  trium  liberorum  among  the  Romans  ; 
and  efpecially,  by  effectually  providing  for  the  fublilt- 
ence  of  the  poor. 

MARROW,  in  anatomy,  a  foft  oleaginous  fub- 
fiance  contained  in  the  cavity  of  the  bones.  See  Ana¬ 
tomy,  n°  5. 

MARRUI3IUM,  white  horehound  :  A  genus  of 
tlie  gymnofpermia  order,  belonging  to  the  didynainia 
clafs  of  plants ;  and  in  the  natural  method  ranking 
under  the  q2d  order,  Verticillat* .  The  calyx  is  falver- 
ffiaped,  rigid,  and  teu-flriated;  the  upper  lip  of  the  corol¬ 
la  bilid,  linear,  and  ffraight.  There  are  nine  fpecies,  the 
molt  remarkable  of  which  is  the  vulgare,  a  native  of  Bri¬ 
tain,  growing  naturally  in  waile  places,  and  by  way-fidcs 
near  towns  and  villages,  but  not  common.  It  has  a 
ilrong  and  fomewhat  mufky  fmell,  and  bitter  tafte. 

It  is  reputed  attenuant  and  refolvent ;  an  infufion  of 
the  leaves  in  water,  fweetened  with  honey,  is  recom- 
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mended  in  afthmatical  and  phthifical  complaints,  and 
molt  other  difeafes  of  the  breall  and  lungs. 

MARS,  in  allronomy,  one  of  the  five  planets,  and 
of  the  three  fuperior  ones ;  its  place  being  between 
the  earth  and  Jupiter.  See  Astronomy,  11°  40. 

Mars,  in  Pagan  worlhip,  the  god  of  war.  He 
was,  according  to  fome,  the  fon  of  Jupiter  and  Juno  ; 
while  others  fay  that  he  was  the  fon  of  Juno  alone,  who, 
being  difpleafed  at  Jupiter’s  having  produced  Minerva 
from  Ins  brain,  without  female  aid,  111  revenge  con¬ 
ceived  without  the  alfiHance  of  the  other  fex,  by  touch¬ 
ing  a  flower  ffiov/n  to  her  by  Flora  in  the  plains  of 
Olenus,  and  became  the  mother  of  this  formidable 
deity.  The  amours  of  Mars  and  Venus,  and  the 
manner  in  which  Vulcafli  caught  and  expofed  them 
to  the  laughter  of  the  other  gods,  have  been  dc- 
feribed  by  fevcral  of  the  ancient  poets.  Fie  is  repre¬ 
sented  as  having  feveral  wives  and  miftreffes,  and  a 
confiderable  number  of  children.  He  was  held  in  the 
higheff  veneration  by  the  Romans,  both  from  his  be¬ 
ing  the  father  of  Romulus  their  founder,  and  from 
their  inclination  to  conquefl  ;  and  had  magnificent 
temples  ereded  to  him  at  Rome. 

Mars  is  ufually  rep  relented  in  a  chariot,  drawn  bv 
furious  horfes.  He  is  completely  armed  ;  and  ex¬ 
tends  his  fpear  with  the  one  hand,  and  grafps  a 
fword,  imbrued  in  blood,  with  the  other.  He  has  a 
fierce  and  favage  afpeCt.  Difcord  is  reprefented  pie- 
ceding  his  car  ;  and  Clamour,  Fear,  and  Terror,  ap¬ 
pear  in  his  train.  The  victims  facriliced  to  him  were 
the  wolf,  the  horfe,  the  wood-pecker,  the  vulture,  and 
the  cock. 

Mars,  amongchemiHs,  de  notes  iron ;  that  metalbeing 
fnppofed  to  be  under  the  influence  of  the  planet  Mars. 

MARS  A  IS  (Cefar  Chefneau  du),  was  born  at 
Maifeilles  1676.  He  attached  himfelf  at  an  early  pe¬ 
riod  of  life  to  the  order  of  the  congregation  of  the 
oratory  ;  but  the  fituation  was  too  narrow  for  his  ge¬ 
nius,  and  he  foon  left  it.  At  Paris  he  married,  be¬ 
came  advocate,  and  entered  on  this  new  profeffion 
with  great  fuecefs  arid  approbation.  Difappointed, 
however,  in  his  expectations  of  making  a  fpeedy  for¬ 
tune,  he  abandoned  the  law  alfo.  About  this  time 
the  peevifh  humour  of  his  wife  occafioned  a  fepara- 
tion.  We  next  find  him  as  governor  to  the  fon  of 
the  prefident  de  Maifons  ;  and  when  the  premature 
death  of  the  father  deprived  him  of  the  fruits  of  his 
induilry,  he  engaged  with  the  famous  Law  in  the  fame 
capacity.  After  the  fall  of  this  extraordinary  pro¬ 
jector,  he  completed  the  education  of  the  Marquis  do 
Beaufremont’s  children,  and  reared  pupils  worthy  of 
his  genius  and  induilry.  Although  he  was  aecufed 
of  a  tendency  to  Deilm,  and  though  there  was  good 
reafon  for  the  accufation  ;  yet  he  never  infufed  into 
the  minds  of  his  fcholars  any  principle  inconfiff- 
ent  with  found  morality,  or  with  the  Chriflian  re¬ 
ligion.  When  he  left  M.  de  Beaufremont’s  family,  % 
he  took  a  boarding  houfe,  in  which,  after  a  method 
of  his  own,  he  educated  a  certain  number  of  young 
men.  Unexpected  circumflances  obliged  him  to  aban¬ 
don  this  ufelul  undertaking.  He  was  even  conftrain- 
ed  to  give  fome  occaiional  leffons  for  the  bare  necelTa- 
ries  of  life.  Without  fortune,  without  hope,  and  al- 
nioit  without  refource,  he  was  reduced  to  extreme  in- 
4  E  2  digencc. 
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Marfob.  digence.  In  this  fituation  he  was  found  by  the  au- 
thors  of  the  Encyclopedic ,  and  made  a  partner  in  con- 
d lifting  that  great  work.  Among  many  other  excel¬ 
lent  pieces,  the  article  Grammar  breathes  the  fpirit  of 
found  philo fophy.  His  principles  are  clear  and  folid. 
He  difcovers  an  extreme  knowledge  of  the  fubjeft, 
great  accuracy  in  the  rules,  and  great  propriety  in  the 
application.  M.  le  Comte  de  Lauraguais  was  fo  much 
affefted  with  the  dillreffes,  and  fo  much  convinced  of 
the  merit  of  Du  Marfais ,  that  he  procured  him  a 
penfion  of  one  thoufand  livres.  Du  Marfais  died  at 
Paris  on  the  nth  June  1756,  in  his  eightieth  year, 
after  having  received  the  facrament.  The  compliment 
which  he  paid  to  the  priefl  on  this  occafion  has  been 
confidered  by  fome  as  rather  equivocal.  But  there  is 
no  necefftty  to  deprive  religion  of  this  triumph,  or  phi- 
lofophy  of  that  honour  which  conviftion  and  penitence 
mull  confer  on  it.  “  The  faith  of  a  great  genius 
(fays  Bayle,  who  is  entitled  to  credit  on  this  fubjeft) 
is  not  totally  extinguished  :  It  is  like  a  fpark  under 
the  afhes.  Refleftion  and  the  profpeft  of  danger  call 
forth  its  exertions.  There  are  certain  filiations  in 
which  philofophers  are  as  full  of  anxiety  and  remorfe 
as  other  men. ”  Whatever  were  the  lall  fentiments  of 
Du  Marfais,  it  cannot  be  denied  that  in  the  vigour  of 
health  he  furnilhed  feveral  examples  of  irreligion,  and 
to  thefe  have  been  added  many  abfnrd  ftories.  The 
fuperiority  of  Du  Marfais’s  talents  confided  in  exaft- 
nefs  and  perfpicuity.  His  ignorance  of  the  world, 
and  of  the  cuftoms  of  mankind,  together  with  the 
greatefl  latitude  in  expi  effing  whatever  he  thought, 
gave  him  that  frank  and  unguarded  fimplicity  which 
is  often  the  chief  ingredient  of  genuine  humour.  Fon- 
tenelle  nfed  to  fay  of  him,  “  that  he  was  the  mod  lively 
finipleton,  and  as  a  man  of  wit  the  mod  fimple,  he  ever 
knew.”  He  was  the  Fontaine  of  philofophers.  In 
confequence  of  this  cliarafter,  he  was  a  nice  judge  of 
what  was  natural  in  every  produftion,  and  a  great  ene¬ 
my  to  all  kind  of  afFeftation.  His  principal  works 
are,  I .  Expoftwn  de  la  dottrine  de  I’Eglife  Gallicane  par 
rapportaux  pretcnfwns  de  la  Cour  de  Rome,  12 mo.  This 
accurate  work  was  begun  at  the  defire  of  the  prefident 
de  Maifons,  and  did  not  appear  till  after  the  death  of 
the  author.  2.  Expofition  d'une  methode  raifonee pour  ap- 
pt  endre  la  fatigue  Lathe ,  I  2mo,  1722,  rare.  This  me¬ 
thod  appears  conformable  to  the  natural  unfolding  of 
,  the  powers  of  the  mind,  and  on  that  account  renders 

the  acquisition  of  the  language  lefs  difficult  ;  but  it  was 
liable  to  two  great  objections  to  vulgar  and  unenlight¬ 
ened  underdandings,  namely,  its  novelty,  and  the  cen- 
fure  which  it  conveyed  againd  the  former  method. 
3.  Trade  des  tropes ,  1730,  8vo  ;  again  printed  in  1771, 
f2mo.  This  work  is  intended  to  explain  the  different 
fignifications  of  the  fame  word.  \It  is  a  mailer-piece  of 
logic,  of  accuracy,  of  perfpicuity,  and  precifion.  The 
cbfervations  and  the  rules  are  illullrated  by  linking  ex¬ 
amples  calculated  to  ffiow  both  the  ufe  and  the  abufe  of 
the  rhetorical  figures.  It  is  wonderful  at  the  fame  time 
thatthisexcellent  book  had  very  little  fale,and  isfcarcely 
known.  A  gentleman  who  wanted  to  compliment  the 
author  on  this  extraordinary  performance,  told  him  that 
he  had  heard  a  great  deal  of  h k  Hijloire  des  Tropes , 
and  begged  to  know  in  what  particular  part  of  the 
world  the  nation  fiourifhed.  4.  Les  veritable  Principes 
df  la  Grammaire  raifonee  pour  apprendve  la  langue  Lathe , 


1720,  410.  There  wa3  only  the  preface  of  this  work  Marfal 
publiihed,  in  which  he  introduced  the  greatell  part  of  ^  J! . 
his  methode  raifonnee .  5  Labiege  de  la  fable  du  Pere  jfou -  \  af  ^  es*( 
vend ,  arranged  after  the  manner  of  the  original  plan, 

1731,  l2mo.  6.  line  reponfe  manuferite  a  la  Critique  de 
V hijloire  des  oracles  par  le  Pere  Baltus .  There  are  only 
imperfeft  fragments  of  thefe  papers  to  be  found. — < 

7.  Logique,  ou  refections  fur  les  operations  deVefprit .  This 
is  a  ffiort  traft,  which  neverthelefs  contains  every  thing 
neceffary  to  be  known  on  the  art  of  reafoning.  It 
was  reprinted  at  Paris,  in  two  parts,  together  with 
the  articles  which  he  had  furnilhed  for  the  Encyclopedic , 

1762.  We  ffiall  altogether  omit  feveral  other  per¬ 
formances,  calculated  to  difleminate  the  principles  of 
Deifm  or  profanity  ;  which,  though  they  are  publiih¬ 
ed  in  his  name,  may  be  fpurious,  and  at  any  rate  de- 
ferve  not  to  be  drawn  from  that  oblivion  into  which 
they  have  fallen. 

MARSAL,  a  town  of  France,  in  Lorrain,  re¬ 
markable  for  its  falt-works  ;  feated  in  a  marlh  on  the 
river  Selle,  of  difficult  accefs,  which,  together  with  the 
fortifications,  render  it  an  important  place.  E.  Long. 

6.  43.  N.  Lat.  48.  46. 

MARSALA,  an  ancient  and  llrong  town  of  Sicily, 
in  the  valley  of  Mazara.  It  is  well  peopled,  and 
built  on  the  ruins  of  the  ancient  Lilyboeum.  E.  Long. 

12.  37.  N.  Lat.  37.  52. 

MARSAN,or  Mount-Marsan,  a  town  of  France, 
in  Gafcony,  and  capital  of  a  fmall  territory  of  the 
fame  name,  fertile  in  wine  ;  feated  on  the  river  Mi¬ 
dlife,  in  W.  Long.  o.  39.  N.  Lat.  44.  o. 

MARSAQUIVER,  or  Marsalquiver,  a  llrong 
and  ancient  town  of  Africa,  on  the  coall  of  Barbary, 
and  in  the  province  of  Beni-Arax,  in  the  kingdom  of 
Tremefen,  with  one  of  the  bell  harbours  in  Africa.  It 
was  taken  by  the  Spaniards  in  1732.  It  is  feated  on  a 
rock  near  a  bay  of  the  fea,  in  W.  Long.  o.  10.  N.  Lat. 

35-  40. 

MARSEILLES,  a  llrong  fea-port,and  the  richeft 
town  of  Provence,  in  France.  Here  is  a  good  har¬ 
bour,  where  the  French  galleys  are  Rationed  ;  for  it 
will  not  admit  large  men  of  war.  The  entrance  ot 
the  harbour,  which  is  extremely  narrow  and  fin-round¬ 
ed  by  lofty  mountains,  protefts  and  Ihelters  vef- 
fels  during  the  moll  violent  llorms.  The  port  itfelf 
forms  a  delightful  walk  even  in  the  middle  of  winter, 
as  it  is  open  to  the  foutliern  fun,  and  crowded  with 
vail  numbers  of  people  not  only  of  all  the  European 
nations,  but  of  Turks,  Greeks,  and  natives  of  the 
coall  of  Barbary.  The  whole  feene  is  one  of  the  moll 
agreeable  that  can  be  imagined,  if  the  chains  of  the 
galley  Haves  heard  among  the  hum  of  bufinefs  did 
not  tinfture  it  with  the  hateful  idea  of  fiavery.  The 
galleys  themfelves,  ufelefs  and  neglefted,  rot  peaceably 
in  their  refpeftive  Rations  ;  and  it  is  faid  that  no  others  " 
will  ever  be  conflruftcd  to  fupply  their  place,  as  they 
have  long  ceafed  to  be  of  any  utility  to  the  ftate,  and 
are  fcarcely  even  navigable  in  fevere  weather.  Mar- 
feilles  pretends  to  the  moll  remote  antiquity  ;  a. colony 
of  Phocians,  in  ages  unknown,  having  given  it  birth. 

It  is  dividedinto  the  Old  Town  and  the  New  \  which 
are  feparated  by  a  ftreet,  bordered  with  trees  on  each 
fide.  The  Old  Town  is  one  of  the  moll  ill  built  of 
any  in  Europe.  The  New.  has  fprung  up  fince  the 
commencement  of  the.  xSth  century,  and  has  all 
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that  regularity,  elegance,  and  convenience 
tinguiffi  the  prefent  times.  It  is  laid  to  contain 
,  100,000  inhabitants,  and  is  one  of  the  moR  trading 
towns  in  France.  Without  the  walls  is  the  caRle  of 
Notrc-Dame,  which  is  very  well  fortified.  It  is  a 
bi ih op’s  fee,  and  there  is  a  French  academy;  it  having 
been  noted  at  all  times  for  men  of  learning.  In  1660, 
Louis  XIV.  built  the  citadel  and  fort  St  John  to 
keep  the  inhabitants 
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^  <  At  firfl  they  were  but  two  in  number  ;  Marihab 
and  their  allowance  was  but  500  livres  per  annum  in 
time  of  war,  and  nothing  in  time  of  peace  :  but  in  the 
reign  of  Irancis  I.  a  third  was  added;  Henry  II. 
created  a  fourth.  Since  it  has  been  various  ;  Louis 
XIV.  increafed  it  to  20.  Their  office  at  firft  was, 
to  marffial  the  army  under  the  conltable,  and  to  com¬ 
mand  in  his  abfence.  They  did  then  what  the  mar - 


to  be  free.  The  Jefuits  had  a  very  fine  obfervatory 
here  ;  and  in  the  arfenal,  built  not  long  ago,  there 
are  arms  for  40,000  men.  In  the  Houfe  of  Difcipline 
they  weave  gold,  fiver,  and  (ilk  brocades.  The  drugs 


- j -  - ***  x  nty  uiu  men  wnat  me  mar- 

becaufe  they  pretended  foals  de  camp  do  now ;  to  which  laft  they  have  given 
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are  brought  thither  from  all  parts  of  the  world.  It  is 
feated  on  the  north  fhore  of  the  Mediterranean,  in  E. 
Long.  4.  27.  N.  Lat  43.  j8.  The  furronnding 
country  is  rocky  juid  barren,  but  covered  for  fevcral 
miles  on  all  fides  with  villas  and  fuminer  houfe*5,  which 
commerce  has  ere&ed. 

MARSH  ( NarcifTus),  an  exemplary  Irifh  prelate, 
born  at  Hannington  in  Wiltffiire  in  1638  He  was 
made  principal  of  St  Alban’s  hall,  Oxford,  in  1673, 
but  removed  to  the  provoitfhip  of  Dublin  college  in 
1678.  He  was  promoted  to  the  bifhopric  of  Leighlin 
and  Ferns  in  1682,  tranflated  to  the  archbiffiopric  of 
Cafhel  in  1690,  to  Dublin  in  1694,  and  to  Armagh 
in  1703.  While  he  held  the  fee  of  Dublin,  he  built 
a  noble  library  for  the  ufe  of  the  public,  filled  it  with 
choice  books,  and  fettled  a  proviiion  for  two  libra¬ 
rians.  He  repaired,  at  his  own  expence,  fevcral  de¬ 
cayed  churches,  befides  buying  in  and  refloring  many 
impropriations,  and  prefenting  a  great  number  of 
oriental  MSS  to  the  Bodleian  library.  He  was  a 
very  learned  and  accompliffied  man  ;  was  well  verfed 
in  facred  and  profane  literature,  in  mathematics, 
natural  philofophy,  the  learned  languages,  efpeeially 
the  oriental,  and  in  both  the  theory  and  practice 
of  mufic-  He  publifhed,  1.  Injlitutiones  logics. — 
2.  Manududio  ad  logteam ,  written  by  Philip  de 
Irieil;  to  which  he  added  the  Greek  text  of  Ari- 
flotle,  and  fome  tables  and  fehemes.  3.  An  introduc¬ 
tory  elTay  on  the  dodirine  of  founds,  See.  He  died  in 

1713- 

MARSH,  fignifies  a  piece  of  ground  flowed  with 
water,  yet  fo  that  the  grafs  and  other  vegetables 
rife  above  the  furface  of  the  water,  and,  by  their 
decaying,  give  rife  to  putrid  eifluvia,  which  are  very 
pernicious  to  the  human  body. 

MARSHAL,  or  Mareschal,  ( marefcallus ),  pri¬ 
marily  denotes  an  officer  who  has  the  care  or  the  com¬ 
mand  of  horfes. — Nicod  derives  the  word  from  pole - 
marchus ,  “  mailer  of  the  camp  ;7  Matthew  Paris  from 
Mart  is  fen  ef callus.  In  the  old  Gauliffi  language,  march 
fjgnified  “  liorfe;”  whence marechal might  lignify  “him 
who  commanded  the  cavalry.”  Other  derivations  have 
been  given  by  different  authors  ;  and  the  name  itfelf  has 
been  applied  to  officers  of  very  different. employ  ments. . 

Marshal  of  France ,  the  higlicfl  dignity  of  prefer¬ 
ment  in  the  French  armies.  The  dignity  of  rnarfhal 
came  to  be  for  life,  though  at  its  firfl  inflitution  it 
was  otherwife.  They  were  then  only  the  king’s  firfl 
ecuycrs  under  the  conflabL  ;  but  in  time  they  became 
the  conflable’s  lieutenants  in  the  command  of  the 


their  title,  and  the  lead  confiderable  part  of  their 
authority'. 

Karl  Marshal  of  Scotland.  His  office  was  to  com¬ 
mand  the  cavalry,  whereas  the  Constable  command¬ 
ed  the  whole  army.  Fliey  feem,  however,  to  have 
had  a  fort  of  joint  command,  as  of  old  all  orders  were 
addreffed  “to  our  conflable  and  marifehal.”  The  office 
of  earl  marifehal  has  never  been  out  of  the  noble  fa¬ 
mily  of  Keith.  It  was  referved  at  the  union  ;  and 
when  the  heritable  jurifdi&ions  were  bought,  it  was 
in  the  crown,  being  forfeited  by  the  rebellion  of  Geo. 
Keith,  earl  marifehal,  in  1715. 

Earl  Marshal  of  England  is  the  eighth  great  of¬ 
ficer  of  flate.  I  his  office,  until  it  was  made  heredi¬ 
tary,  always  puffed  by  grant  from  the  king,  and 
never  was  held  by  tenure  or  ferjeanty  (by  any  fubjedl) 
as  the  offices  of  lord  high  Reward  and  lord  high  con¬ 
flable  were  fometimes  held.  The  title  is  perfonal, 
the  office  honorary'  and  officiary'.  They  were  for¬ 
merly  fly  led  lord  marfoal  only,  until  king  Richard  II. 
June  20.  J  397,  grunted  luters-patent  to  Thomas 
Mowbray,  earl  of  Nottingham,  and  to  the  heirs  male 
of  his  body  lawfully  begotten,  by  the  name  and  Ryle 
oi earl  marfoal ;  and  further,  gave  them  power  to  bear 
in  their  hand  a  gold  truncheon,  enamelled  with  black 
at  each  end ;  having  at  the  upper  end  of  it  the  king’s  • 
arms  engraven  thereon,  and  at  the  lower  end  his  own 
arms. 

King  James  I.  was  pleafcd,  by  letters-patent,  dated 
AuguR  29th  1622,  to  conRitute  Thomas  Howard,, 
earl  of  Arundel  and  Surrey,  carl  marffial  for  life  ;  and 
the  next  year,  the  fame  king  granted  (with  the  ad¬ 
vice  of  the  privy-council)  letters-patent,  wherein  it  was 
declared,  that  during  the.  vacancy  of  the  office  of  lord 
high  conRable  of  England,  the  earl  rnarfhal  had  the 
like  jurifdi&ion  in  the  court  of  chivalry,  as  both  con¬ 
Rable  and  marffial  jointly  ever  exercifed.  See  Chi - 
rALRr  (Court  of.) 

On  the  19th  of  Odlober  1672,  king  Charles  II. 
was  pleafed  to  grant  to  Henry  lord  Howard,  and  the 
heirs-nialc  of  his  body  lawfully  begotten,  the  office 
and  dignity- of  carl  marffinl  of  England,  with  power 
to  execute  the  fame  by  deputy  or  deputies,  in  as  full 
and.  ample  a  manner  as  the  fame  was  heretofore  exe¬ 
cuted  by  Henry  Howard,  lord  Maitravers,  late  earl 
of  Arundel,  Surrey,  and.Norfolk,  grandfather  to  the 
faid  Henry  lord  Howard  ;  or  by  Thomas  Howard 
late  duke  of  Norfolk,  grandfather  to  the  faid  Thomas 
Howard,  late  earl  of  Arundel,  Surrey,  and  Norfolk  ; 
or  by  Thomas  Howard  thike  of  Norfolk,  grandfather 
of  the  faid  Thomas  Howaid  duke  of  Norfolk  ;  or  by 
John  Mowbray  duke  ot .  Norfolk,  or*  any  other  earl 
marffial  of  England  ;  with  a  penfion  of  L.  20  each 
year,  payable  out  of  the  Hanaper  office  in'  chancery 
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aimy,  the  canhable  Inmfelf  beingthen  become  cap-  and  on  default  of  the  iflue  male  of  the  faid  Henry  lord 
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Howard ,  w  ith  Him  tation  to  th  e  heirs-malelawfully  begot- 
ten  of  the  body  of  the  faid  Thomas  Howard,  earl  of 
Amndel,&c. ; and,onthedefaultof  fuch  iftue, to defee nd 
in  like  manner  to  the  heirs-male  of  Thomas  late  earl 
of  Suffolk ;  and,  on  default  of  his  iffue-male,  to  the 
heirs-male  of  lord  William  Howard,  late  of  Naworth 
in  the  county  of  Cumberland,  youngefl  fon  to  Henry 
Howard  late  duke  of  Norfolk  ;  and,  on  default  of  his 
iffue-male,  to  Charles  Howard  earl  of  Nottingham, 
and  the  heirs-male  of  his  body  lawfully  begotten. 

Field- M /irshat.)  an  office  of  high  rank  in  the  Eu¬ 
ropean  armies.  It  is  now,  however,  difufed  in  the 
Britifli  army Lord  Tyrawley  was  the  laR,  appointed 
in  1763.  f  lju 


Knight  Marshal)  or  Marshal  of  the  King’s  Houfc) 
an  Erglifh  officer,  whofe  bufmefs,  according  to  Fleta, 
is  to  execute  the  commands  and  decrees  of  the  lord 
Reward,  and  to  have  the  cuftody  of  prifoners  commit¬ 
ted  by  the  court  of  verge.  Under  him  are  fix  mar¬ 
shal's  men,  who  are  properly  the  king's  bailiffs,  and 
arreft  in  the  verge  of  the  court,  when  a  warrant  is 
backed  by  the  board  of  grcen-cloth.  The  court  where 
caufes  of  this  kind,  between  man  and  man,  are  tried, 
is  called  the  Marjhalfeay  and  is  under  the  knight-mar- 
fhal.  See  Marshalsea. 

This  is  alfo  the  name  of  the  prifon  in  Southwark  ; 
the  reafon  of  which  may  probably  be,  that  the  mar¬ 
shal  of  the  king’s  houfe  was  wont  to  fit  there  in  judge¬ 
ment,  or  keep  his  prifon. 

Marshal  of  the  King's  Bench)  an  officer  who  has 
cuftody  of  the  prifon  called  the  King’s  Bench  in  South¬ 
wark.— He  gives  attendance  upon  the  court,  and 
takes  into  his  cuftody  all  prifoners  committed  by  the 
court ;  he  is  fineable  for  his  abfence,  and  non-attend- 
ance  incurs  A  forfeiture  of  his  office.  The  power  of 
appointing  the  marfhal  of  the  king’s  bench  is  in  the 
<crown. 


In  Fleta,  mention  is  alfo  made  of  a  marjhal  of  the 
exchequer ,  to  whom  the  court  commits  the  cuftody  of 
the  king’s  debtors,  &c. 

Marshal  (Thomas),  a  very  learned  Englifh  divine 
in  the  17th  century,  was  educated  at  Oxford.  This 
city  being  garrifoned  upon  the  breaking  out  of  the 
civil  wars,  he  bore  arms  for  the  king.  Afterward  he 
had  feveral  fucceffive  preferments  iVthe  church  ;  and 
died  at  Lincoln-college,  of  which  he  was  re£tor.  By 
hio  will  lie  left  all  his  books  and  MSS.  to  the  univer- 
fity  of  Oxford,  and  money  to  Lincoln-college  for  the 
maintenance  of  three  fcholars.  He  was  a  noted  critic, 
efpecially  in  tne  Gothic  and  Englifh-Saxon  tongues ; 
and  eminent  for  his  piety  and  other  valuable  qualities. 

e  wrote,  I.  Ob/ervjtiones  in  Evangeliorum  verfiones 
per  antiqms  duos,  Golh.fcilicet  £*?  Ktiglo-Sax .  &c.  2.  Notes 
on  the  church-catcch ifm,  See. 

MARSHALLING  a  Coat,  in  heraldry,  is  the 
diipofal  of  feveral  coats  of  arms  belonging  to  diftind 
families  in  one  and  the  fame  cfcutcheon  or  fhield,  toge¬ 
ther  with  their  ornaments,  parts,  and  apurteminces. 
bee  Heraldry,  chap.  vi.  p.  466. 

M  V1LSHALSEA  ( the  Court  of)y  and  the  Palace- 
court  at  Weftminfter,  though  two  diftinft  courts,  are 
frequently  confounded  together.  The  former  was 
originally  holden  before  the  ft e ward  and  marftal  of 
the  king’s  houfe,  and  was  iuftituted  to  adminiftcr 
juftice  between  the  king’s  domeftic  fervants,  that  they 


might  not  be  drawn  into  other  courts,  and  thereby  Mar  fin 
the  king  lofe  their  fervice.  It  was  formerly  held  in,  |]  I 
though  not  a  part  of,  the  aula  regis  ;  and,  when  that  Marlhii 
was  lubdivided,  remained  a  diftincl  jurifdittion  :  hold-  v* 
ing  plea  of  all  trefpaffes  committed  within  the  verge 
of  the  court,  where  only  one  of  the  parties  is  in  the 
king’s  domeftic  fervice  ^in  which  cafe  the  inqueft 
fhall  be  taken  by  a  jury  of  the  country);  and  of  all 
debts,  contracts,  and  covenants,  where  both  of  the 
contracting  parties  belong  to  the  royal  ho  lifehold  ; 
and  then  the  inqueft  ftiall  be  compofed  of  men  of  the 
howfehold  only.  By  the  ftatute  of  13  Ric.  II.  ft.  1. 
c.  3,  (in  affirmance  of  the  common  law),  the  verge  of 
the  court  in  this  refpedt  extends  for  12  miles  round 
the  king’s  place  of  rehdence.  And,  as  this  tribunal 
was  never  fubject  to  the  jurifdiCtion  of  the  chief  judi¬ 
ciary,  no  writ  of  error  lay  from  it  (though  a  court  of 
record)  to  the  kiug’s-bench,  but  only  to  parliament, 
till  the  ftatutes  of  5  Edw.  III.  c.  2.  and  10  Edw.  III. 
ft.  2.  c.  3.  which  allowed  fuch  writ  of  error  before  the 
king  in  his  place.  But  this  court  being  ambulatory, 
and  obliged  to  follow  the  king  in  all  his  progrefles, 
fo  that  by  the  removal  of  the  houfchold  actions  were 
frequently  difeontinued,  and  doubts  having  arifen  as 
to  the  extent  of  its  jurifdiflion,  king  Charles  I.  in  the 
fixth  year  of  his  reign,  by  his  letters-patent,  ereCled  a 
new  court  of  record,  called  the  curia  palatii)  or  palace- 
court)  to  be  held  before  the  Reward  of  the  houfehokl 
and  knight-marfhal,  and  the  fteward  of  the  court,  or 
his  deputy  ;  with  jurifdiClion  to  hold  plea  of  all  man¬ 
ner  of  perfonal  ad  ions  whatfoever,  which  fhall  arife 
between  any  parties  within  1  2  miles  of  bis  maj  city’s 
palace  at  Whitehall.  The  court  is  now  held  once  a 
week,  together  with  the  ancient  court  of  marftialfea, 
in  the  borough  of  Southwark  :  and  a  writ  of  error 
lies  from  thence  to  the  court  of  king’s-bench.  But 
if  the  caufc  is  of  any  confiderable  confequence,  it  is 
ufually  removed  on  its  firft  commencement,  together 
with  the  cuftody  of  the  defendant,  either  into  the 
king’s- bench  or  common-pleas  by  a  writ  of  habeas 
corpus  cum  caufu :  and  the  inferior  bufmefs  of  the 
court  hath  of  late  years  been  much  reduced,  by  the 
new  courts  of  confcience  ereded  in  the  environs  of 
London  ;  in  confideration  of  which  the  four  counfel 
belonging  to  thefe  courts  had  falarics  granted  them 
for  their  lives  by  the  ftat.  23.  Geo.  II.  c.  27. 

MARSH  AM  (Sir  John),  a  very  learned  Englifh 
writer  in  the  17th  century.  He  itudied  the  law  in 
the  Middle-Temple,  and  was  fworn  one  of  the  iix 
clerks  in  the  court  of  chancery  in  163s.  In  the  be¬ 
ginning  of  the  civil  wars  he  followed  the  king  to  Ox¬ 
ford  ;  for  which  he  was  fequeftered  of  his  place  by  the 
parliament  at  Weftminfter,  and  plundered.  After 
the  declining  of  the  king’s  affairs,  he  returned  to 
London  ;  compounded,  among  other  royalifts,  for  his 
real  eftate  ;  and  betook  himfelf  wholly  to  his  ftiulies 
and  a  retired  life,  the  fruits  of  which  were  fome  ex¬ 
cellent  works.  He  wrote  Diatnba  Chronologica  ;  Chro- 
nicus  Cation )  Aogyptiacus y  Ebraicus ,  Gvcecus ,  & c.  He 
died  in  168$. 

MARSHFIELD,  a  town  of  GloceRerfliire,  7 
miles  from  Bath,  12  from  Chipping-Sodbury,  ur 
from  BriRol,  35  from  Glocefter,  and  <04  from  Lon¬ 
don,  on  the  road  to  Briitol,  and  on  the  verv  borders 
or  Wilts.  It  is  a  confiderable  clothing-town,  drives 
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Isrftland  a  good  trade  in  malt,  and  is  famous  for  cakes.  It 
confifts  chiefly  of  one  flreet  of  old  buildings  near  a 
^  mile  long  ;  and  is  governed  by  a  bailiff.  It  has  a  large 
church,  with  a  well-endowed  alms-houfe  and  a  chapel 
to  it  for  eight  poor  people,  and  a  charity-fchool ;  and 
it  has  a  weekly  market  and  two  fairs. 

MARSHLAND,  a  inarlhy  peninfula  in  the  coun¬ 
ty  of  Norfolk,  oppofite  to  King’s-Lynn,  almofl  fur- 
rounded  with  the  Otife  and  other  navigable  livers,  and 
an  arm  of  the  fea.  It  feems  formerly  to  have  been  re¬ 
covered  out  of  the  ocean,  from  whofc  inundations  it 
cpuld  never  be  altogether  defended  ;  and  in  Sir  Henry 
Spel man’s  time  it  iuffered  two  general  ones,  viz.  one 
from  the  falt-water,  the  other  from  the  freflies  ;  by 
the  laft  of  which  the  inhabitants  fnffered  42,000 1. 
damage.  It  contains  about  30,000  acres,  which  turn 
to  more  protit  by  grazing  than  ploughing.  It  is  about 
10  miles  in  the  wideft  place,  and  has  no  lefs  than  1 1  r 
brick  bridges.  The  commonage  of  it  belongs  to  feven 
villages  that  furround  it.  The  air  is  fo  unhealthy,  that 
an  ague  is  commonly  called  the  Marfhland-baiii/f. 

'n  botany-  lbec  Althea. 

1 1A  lib  1,  a.  nation  of  Germany,  who  afterwards 
came  to  fettle  in  Italy,  where  they  occupied  the  terri¬ 
tory  in  the  environs  of  the  Fucine  Lake.  They  at 
firit  proved  very'  inimical  to  the  Romans,  but  in  pro- 
cels  of  time  they  became  its  lirmeft  fupporters.  They 
were  allowed  by  the  Romans  to  be  the  moll  intrepid 
loldiers  of  their  legions  when  in  friendfliip,  and  the 
molt  formidable  of  their  enemies  when  at  variance  ; 
and  it  was  a  common  faying,  that  Rome  could  nei- 
t  er  triumph  over  the  Mnrfl  nor  without  them, 
i  liey  are  particularly  celebrated  for  the  civil  war  in 
which  they  were  engaged,  and  which  from  them  has 
received  the  name  of  the  Marfan  war.  The  large 
contributions  they  made  to  fupport  the  intereft  of 
Rome,  and  the  number  of  men  which  they  continu¬ 
ally  iupphed  to  the  republic,  rendered  them  bold  and 
aipinng  ;  and  they  claimed,  with  the  rell  of  the  Ita- 
lan  Hates,  a  fliare  of  the  honour  and  privilerres  which 
were  enjoyed  by  the  citizens  of  Rome.  This  petition, 
though  fupported  by  the  interefl,  the  eloquence,  and 
the  integrity  of  the  tribune  Drnfus,  was  received  with 
contempt  by  the  Roman  fenate  ;  upon  which,  in  the 
662d  year  of  Rome,  the  Marl!  put  themfelves  at  the 
head  of  the  focial  war,  one  of  the  mod  obftinate  and 
dangerous  oppofitions  ever  made  to  the  progrefs  of 
the  -  oman  power.  They  obtained  feveral  victories  : 
but  they  were  at  laft  defeated  :  though  the  war  was 
not  terminated  but  by  a  grant  of  thofe  privileges  for 
which  they  contended.  h  0 

MARSICO  n„ovo,  a  fmall,  rich,  and  handfome 
own  of  Italy,  in  the  kingdom  of  Naples,  and  in  the 
riither  Pnncipato,  with  a  bilhop’s  fee.  It  is  feated 
at  the  foot  of  the  Apennines,  near  the  river  Agri,  in 
b °n£f-  1  S‘  49*  I**.  Lat.  20.  42. 

MARSIGLI  (Lewis  Ferdinand,  count),  an  fta- 
ian  famous  for  letters  as  weli  as  arms,  was  defeended 
mom  an  ancient  and  noble  family,  and  born  at  Bo- 
ogna  in  165S.  He  acquired  a  great  knowledge  in 
e  art  of  war  and  fortification  ;  ferved  under  the  em- 
peror  Leopold  II.  againft  the  Turks,  by  whom  he 
vas  taken  pnfoner  in  1683  but  redeemed,  after  a 
t>  cap  wty.  In  the  Spanifti  fucceffion  war,  Mar- 
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figii,  then  advanced  to  the  rank  of  marlhal,  being  in 
t  e  fortrefs  of  Brifac,  which  furrendered  to  the  duke 

0  >'  !n  1 7°3>  when  the  place  was  deemed 

capable  of  holding  out  much  longer,  was  ftripped  of  all 
his  commifTions,  and  had  his  fword  broke  over  him;  and 
the  count  d’Arco  who  commanded  was  beheaded.  Mar- 
hgh  now  fought  for  confolation  in  the  fciences  ;  as, 
amidft  all  the  hurry  and  fatigue  of  war,  he  had  made 
all  the  advantages  tire  molt  phiiofophic  man  could  do, 
who  had  travelled  purely  in  quell  of  knowledge.  He 
bad  a  rich  collection  of  every  thing  proper  to  the  ad¬ 
vancement  of  natural  knowledge,  inflruments  aftro- 
nonucal  and  chemical,  plans  of  fortifications,  models  of 
machines,  &c.  all  which  he  prefented  to  the  fenate  of 
Bologna  by  an  authentic  adt  in  1712,  forming  at  the 
fame  time  out  of  them  what  he  called  the  injiitute  of 
the  arts  and  fciences  at  Bologna.  He  alfo  founded  a 
pnnting-lioufe,  and  furniflied  it  with  the  belt  types 
for  Latin,  Greek,  Hebrew,  and  Arabic,  which  h-* 
prefented  111  1728  to  the  Dominicans  at  Bologna,  on 
condition  of  their  printing  all  the  writings  of  the  ,V- 
Jhtute  at  prime  colt :  this  was  called  the  printing-houfe 
of  U  Thomas  Slqumns.  His  writings  on  philofophical 
lubjects  are  numerous  and  valuable,  in  Latin,  Italian, 


and  French  :  he  died  in 


MARSTON  (John),  an  Englifli  dramatic  writer, 
who  lived  in  the  time  of  James  I.  Wood  fays  he  was 
a  itudent  in  Corpus  Chriiti  college,  Oxford  ;  but  we 
neither  know  his  family  nor  the  time  of  his  birth 
u  c°nt,rIbut?d  eight  plays  to  the  Itage,  which  were 
all  acted  at  Black-friars  with  applaufe  ;  and  one  of 
them,  called  the  Dutch  Courtezan,  was  once  revived 
fince  the  Reftoration,  under  the  title  of  the  Revenue 
or  a  Match  in  Newgate..  There  is  no  account  when 
lie  died  ;  but  we  find  his  works  were  publifhed  after 
bis  death  by  Shakefpcare,  and  may  thence  reafonably 
conclude  that  it  happened  about  the  year  1614.  He 
was  a  chalte  and  pure  writer  ;  avoiding  all  that  ob- 
feemty,  ribaldry,  and  feurrility,  which  too  manv 
oi  the  play- weights  of  that  time,  and  indeed  much 
more  fo  111  fome  periods  fince.  have  made  the  bafis 
of  their  wit,  to  the  great  difgrace  and  fcandal  of  the 
uage. 

MARSYAS  (fab.  lull.),  a  celebrated  mufician  of 
Celtenx  ,n  Phrygia,  fon  of  Olympus,  or  of  Hyagnis, 
or  CEagrns.  He  was  fo  fkilful  in  playing  011  the 
flute,  that  he  is  generally  deemed  the  inventor  of  it. 
According  to  the  opinion  of  fome,  lie  found  it  when 
Minerva  had  thrown  it  afide  on  account  of  the  diftor- 
tion  of  her  face  when  .Tie  played  upon  it.  Marfyas 
was  enamoured  of  Cybele,  and  he  travelled  with  her 
as  far  as  Nyfa,  where  he  had  the  imprudence  to  chal- 
lenge  Apollo  to  a  trial  of  his  Ikill  as  a  mufician.  The 
god  accepted  the  challenge,  and  it  was  mutually  agreed’ 
that  he  who  was  defeated  Ihould  be  Head  alive  by  the. 
conqueror.  The  Mufcs,  or  (according  to  Diodorus), 
the  inhabitants  of  Nyfa,  were  appointed  umpires. 
Lach  exerted  his  utmoft  fkill,  and  the  viftory  with, 
much  difficulty  was  adjudged  to  Apollo.  The  god' 
upon  this  tied  his  antagonift  to  a  tree,  and  Head  him. 
alive:  (See  Apollo.)  The  death  of  Marfyas  was 
univerfafly  lamented  ;  the  Fauns,  Satyrs,  and  Dryads,, 
v.ept  at  his  fate  ;  and  from  their  abundant  tears  arofe. 
a  river  of  Phrygia,  well  known  by  the  name  of  Mar- 

fyas~ 


Marfton, 

IVforfya*. 
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fyas.  The  unfortunate  Mariyas  is  often  reprefented 
on  monuments,  as  tied  with  his  hands  behind  his  back 
to  a  tree,  while  Apollo  ftands  before  him  with  his  lyre 
in  his  hands.  In  independent  cities,  among  the  an¬ 
cients,  the  ftatue  of  Marfyas  was  generally  ere&ed  in 
the  forum,  to  reprefent  the  intimacy  which  fubfifted 
between  Bacchus  and  Marfyas  as  the  emblems  of  li¬ 
berty.  At  Celxnxy  the  fitin  of  Marfyas  was  fhown  to 
travellers  for  fome  time.  It  was  fufpended  in  the 
public  place,  in  the  form  of  a  bladder  or  a  foot  ball. 

The  fources  of  the  Marfyas  were  near  thofe  of  the 
Mseander,  and  thofe  two  rivers  had  their  confluence  a 
little  below  the  town  of  Celaenae.  4 

MART,  a  great  fair  held  every  year  for  buying 
and  felling  goods.  Public  marts,  or  places  of  buying 
and  felling,  filch  as  markets  and  fairs,  with  the  tolls 


circumference  at  the  bottom,  and  five  miles  in  height. 
The  top  is  always  covered  with  fnow  in  the  hotteft 
weather ;  and  the  French  affirm,  that  they  can  per¬ 
ceive  it  from  the  ifland  of  St  Domingo,  which  is  370 
miles  diftant.  W.  Long.  74.  35.  N.  Lat.  8.  o. 

Martha's  Vineyard ,  an  ifland  of  North  America 
near  the  coaft  of  New-England,  80  mile3  fouth  of 
Bofton.  The  inhabitants  apply  themfelves  chiefly  to 
their  fiftteries,  in  which  they  have  great  fuccefs.  W. 
Long.  70.  3  9.  N.  Lat.  41.  o. 

MARTIAL,  is  fometimes  ufed  to  exprefs  prepa¬ 
rations  of  iron,  or  fuch  as  are  impregnated  therewith; 
as  the  martial  regulus  of  antimony,  &c. 

Marti AL-Court .  See  Covrt- Martial . 

Martial  Law,  is  the  law  of  war  that  depends 
upon  the  juft  but  arbitrary  will  and  pleafure  of  the 


thereunto  belonging,  can  only  be  fet  up  by  virtue  of  king,  or  his  lieutenant:  for  though  the  king  doth  not 
the  king's  grant,  or  by  long  and  immemorial  ufage  make  any  laws  but  by  common  confent  in  parliament, 
and  prefeription,  which  prefuppofes  fuch  a  grant.  The  yet,  in  time  of  war,  by  reafon  of  the  necefiky  of  it 
limitation  of  thefe  public  reforts,  to  fuch  time  and  to  guard  againft  dangers  that  often  arife,  he  ufeth  ab- 
place  as  may  be  moll  convenient  for  the  neighbour-  folute  power,  fo  that  his  word  is  a  law.  Smith  de  lie- 
hood,  forms  a  part  of  economics,  or  domellic  polity  ;  pub •  Ang.  lib.  2.  c.  4 

which,  confidering  the  kingdom  as  a  large  family,  and  Bnt  the  martial  law  (according  to  Chief  Juftice 
the  king  as  the  mailer  of  it,  he  has  clearly  a  right  to  Hale),  is  in  reality  not  a  law,  but  fomething  indul- 
difpofe  and  order  as  he  pleafes.  ged  rather  than  allowed  as  a  law ;  and  it  relates  only  to 

M ARTABAN,  a  province  of  Afia,  in  tile  kingdom  members  of  the  army,  being  never  intended  to  be  ex- 
of  Pegu,  lying  in  the  gulph  of  Bengal.  It  is  a  conn-  ecuted  on  others,  who  ought  to  be  ordered  and  go- 


It  is  a  coun¬ 
try  that  produces  rice  and  all  kinds  of  fruits  proper 
to  the  climate.  It  has  mines  of  feveral  forts  of  me¬ 
tals,  and  carries  on  a  great  trade.  The  chief  town, 
which  is  of  the  fame  name,  is  rich,  handfome,  and  very 
populous,  with  a  good  harbour.  E.  Long.  97.  50. 
N.  Lat.  15.  35- 

MARTEAU,  the  name  given  by  French  naturalifts 
to  a  peculiar  fpecies  of  oyfters,  called  alfo  malleam  by 
others.  It  is  one  of  the  moil  curious  fhells  in  the 
world.  Its  figure  is  that  of  a  hammer,  with  a  very 
long  head,  or  rather  of  a  pick-ax.  It  has  a  body  of 
moderate  thicknefs,  and  two  long  arms.  It  is  of  a 
brovvnifh  colour,  with  a  beautiful  tinge  of  a  violet - 
blue.  Notwithftanding  the  ftrange  fliape  of  thefe 
fhells,  they  clofe  very  exaflly. 

MARTHA  (St),  a  province  of  South  America, 
on  the  coaft  of  Terra  Firma,  bounded  on  the  north  by 
the  North  Sea,  on  the  eaft  by  Rio  de  la  Hache,  on 
the  fouth  by  New-Granada,  and  on  the  weft  by 
Carthagena.  It  is  300  miles  in  length  and  200  in 
breadth,  is  a  mountainous  country,  and  the  land  very 
high.  Here  begins  the  famous  ridge  of  mountains 
called  the  Cordilleras  des  los  Andes ,  which  run  fiom 
north  to  fouth  the  whole  length  of  the  continent  of 
South  America.  It  is  extremely  hot  on  the  fea-coafl ; 
but  cold  in  the  internal  parts,  on  account  of  the  moun¬ 
tains.  It  abounds  with  the  fruits  proper  to  the  cli¬ 
mate  ;  and  there  are  mines  of  gold  and  precious  ftones, 
as  alfo  falt-works.  The  Spaniards  poflefs  but  one  part 
of  this  province,  in  which  they  hav  e  built  Martha  the 
capital.  The  air  about  the  town  is  wholefome;  and  is 
feated  near  the  fea,  having  a  harbour  furrounded  with 
high  mountains.  It  was  formerly  very  confiderable 
when  the  galleons  were  fent  thither,  but  is  now  come 
almoft  to  nothing.  W.  Long.  74.  II.  N.  Lat. 
11.  20. 

Martha  (St),  or  Sierra  Neveda ,  a  very  high 
mountain  in  New  Spain,  Some  fay  it  is  100  miles  in 
Nl>  1 9;.  1 
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ecuted  on  others,  who  ought  to  be  ordered  and 
verned  by  the  laws  to  which  they  are  fubje&,  though  it 
be  a  time  of  war.  And  the  exercife  of  martial  law, 
whereby  any  perfon  might  lofe  his  life,  or  member,  or 
liberty,  may  not  be  permitted  in  time  of  peace,  when 
the  king’s  courts  are  open  for  all  perfons  to  receive  ju- 
flice. 

MARTI  ALLS  (Marcus  Valerius),  a  famous  La¬ 
tin  poet,  born  at  Bilbilis,  now  called  Bubieray  in  the 
kingdom  of  Arragon  in  Spain,  was  of  the  order  of 
knights.  He  went  to  Rome  at  the  age  of  21,  and  flaid 
there  3  c  years,  under  the  reign  of  Galba  and  the  fuc- 
ceeding  emperors,  till  that  of  Trajan  ;  and  having  ac¬ 
quired  the  efteem  of  Titus  and  Domitian,  he  was 
created  tribune.  At  length,  finding  that  he  was  ne- 
gle&cd  by  Trajan,  he  returned  to  his  own  country 
Bilbilis,  where  he  married  a  wife,  and  had  the  hap- 
pinefs  to  live  with  her  feveral  years.  He  admires  and 
commends  her  much,  telling  her  that  (he  alone  was 
fuificient  to  fupply  the  want  of  every  thing  he  enjoyed 
at  Rome.  “  Roman:  v.i  mhi  fola  facisR  fays  he,  in 
the  21  ft  epigram  of  the  12th  book.  She  appears  like- 
wife  to  have  been  a  lady  of  a  very  large  fortune ;  for, 
in  the  31ft  epigram  of  the  fame  book,  he  extols  the 
magnificence  the  houfe  and  gardens  he  had  received 
from  her,  and  fays  that  fhe  had  made  him  a  little  kind 
of  monarch.” 

Munera  funt  domino  :  pojl  feptima  luflra  reverfo9 

Has  Marcella  domos,  parvaque  regna  dedit. 

There  are  ftill  extant  14  books  of  his  epigrams,  filled 
with  points,  a  play  upon  words,  and  obfeenities. 
The  ftyle  is  afledled.  However,  fome  of  his  epigrams 
are  excellent  ;  many  of  them  are  of  the  middling  kind; 
but  the  greateft  part  of  them  are  bad  :  fo  that  Mar¬ 
tial  never  fpoke  a  greater  truth,  than  when  he  faid  of 
his  own  works, 

Sunt  botWy  funt  quetdam  mediocre , funt  mala  plura . 
There  is  alfo  attributed  to  him  a  book  on  the  fpcc- 
tacles  of  the  amphitheatre ;  but  the  moft  leaked  cri¬ 
tic* 


MAR 


Martlguff,  tics  think  that  this  lafl  work  was  not  written  by  Mar- 
Martir.  -•  *  •  •  *'  •  -  *  3  ^ 
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tial.  The  bed;  editions  of  Martial  are,  that  in  Ufum 
Dtiphini ,  4to,  Paris,  1617,  and  that  cum  Noth  Vari- 
6  rum* 

MA  R  riGUES,  a  fea-port  town  of  Franee,  in  Pro¬ 
vence,  with  the  title  of  *  principality  ;  feated  near  a 
lake  1  2  miles  long  and  five  broad,  which  is  navigable 
throughout,  and  from  whence  they  get  excellent  fait. 
L.  Long.  4.  20.  N.  Lat.  43.  38. 

MARTIN*  (St.)  ,  was  born  at  Sabaria  in  Pannonia, 
(at  prefent  Stain  in  Lower  Hungary),  in  the  begin¬ 
ning  of  the  fourth  century.  His  father  was  a  mili¬ 
tary  tribune  ;  and  he  himfelf  was  obliged  to  carry  arms, 
although  peace -and  folitude  were  much  more  agree¬ 
able  to  his  inclination.  He  was  remarkable  for  every 
virtue,  in  a  profeffion  which  is  generally  confidered  to 
give  a  fan&ion  to  vice.  He  divided  his  coat  with  a 
naked  wretch  whom  he  met  at  the  gate  of  Amiens  ; 
and  it  is  reported,  that  Jefus  Chrifl  appeared  to  him 
on  the  night  following,  clothed  in  this  half  of  his 
coat.  Martin  was  then  a  catechumen  ;  but  he  foon 
afterwards  received  baptifm,  and  renounced  the  mili¬ 
tary  profe  Hi  on  for  the  ecclefiaftical.  After  palling  many 
years  in  folitude,  St  Hilary  bifliop  of  Po  idlers  gave 
him  the  power  to  call  out  devils.  On  his  return  to 
Pannonia,  he  perfuaded  his  mother  to  embrace  Chridi- 
anity  ;  and  with  great  zeal  and  activity  oppofed  the 
Arians,  who  governed  the  church  in  Illyria.  When 
he  was  publicly  whipt  for  giving  teftimony  to  the  di¬ 
vinity  of  Chrilt,  he  bore  the  punifhment  with  the  con¬ 
vey  and  patience  of  the  fird  martyrs.  This  illu- 
Orious  champion  for  Chriftianity,  when  lie  heard  that 
St  Hilary  was  returned  from  banifhment,  went  and 


ufurper  commanded  his  fervant3  to  give  him  a  cup, 
nat  lie  migltt  again  receive  it  from  him;  but  this  ex- 
tra ordinary  prelate  gave  it  to  the  pried  who  aeco.n- 

nnnttv)  him  An  Ulc  *  _ _  mi  v  V  1  .  .1 


ettled  in  the  neighbourhood  of  Poidiers.  In  this 


retirement,  a  great  number  of  monks  placed  themfelves 
under  his  diredion.  His  virtues  became  every  day 
more  fplendid  and  remarkable,  till  he  was  drawn  from 
his  folitude,  and  with  the  general  approbation  of  the 
clergy  and  people  eleded  bilhop  of  Tours  in  the 
year  374.  To  the  zeal  and  charity  of  a  bifhop,*he 
joined  the  humility  and  poverty  of  an  anchorite. 
I  hat  he  might  detach  himfelf  more  from  the  world, 
he  built  the  celebrated  monaftery  of  Marmoutier, 
which  Hill  remains,  and  which  is  believed  to  be  the 
oldeft  abbey  in  France.  It  is  fituated  near  the  city 
of  Tours,  betwixt  the  Loire  and  a  deep  rock.  In 
this  filiation,  together  with  80  monks,  St  Martin  dif- 
played  the  mod  exemplary  fandity  and  mortification, 
nor  were  there  any  monks  better  dffeiplined  than  thofc 
of  Marmoutier.  After  he  had  converted  his  diocefe 
to  the  Chridiar.  faith,  he  became  the  apodle  of  all 
Caul.  Pie  difFufed  the  do&rincs  of  Chridianity  among 
the  heathens,  dedroyed  their  temples,  and  (accord! 
mg  to.  the  writers  of  his  life)  confirmed  the  truth 
by  an. infinite  number  of  miracles.  The  empercr  Va- 
Lntinian,  at  that  time  in  Gaul,  received  him  with 
every  mark  of  refped  and  honour.  The  tyrant  Maxi- 
^tnus,  who .  had  revolted  againd  the  emperor  Gra- 
tian,  and  ftized  on  Spain,  England,  and  Gan*,  recei¬ 
ved  him  in  a  manner  no  lefs  didinguifhed.  1  he  holy 
bidiop  attended  him  at  Trieves  in  the  year  28?,  to  fo- 
hcit  fome  favours.  Maximus  made  him  fit  at  his 
table  with  the  mod  ilhidrious  perfons  of  his  court, 
«*nd  placed  him  at  his  right  hand.  In  drinking,  the 
Vox.  X,  Part  II. 


Martirt. 


p-anial  him  on  his  journey.  This  holy  boldhel^'for 
h  om  cnfpleafing  them,  gained  him  the  favour  of  the 


emperor  and  of  his  court.  Martin,  who  was  an  ene¬ 
my  to  herefy,  but  A  friend  to  mankind,  employed  his 
influence  with  this  prince  to  preferve  the  Prifcilli- 


me  i  n ic mi- 

amits,  who  were  profecuted  by  Ithace  and  by  Mace, 
bilaops  of  Spain. .  The  bifliop  of  Tour3  would  hold 


no  communion  with  meii  whofe  principles  of  religion 
inclined  them  to  fhed  the  blood  of  mankind ;  and 
he  obtained  the  life  of  tliofe  whofe  death  they  had  fo- 
licited.  On  Ins  return  to  Tours,  he  prepared  himfelf 
ror  the  reward  of  his  labours  in*  another  world.  He 
died  at  Caixles  the  8th  of  November  397,  but  accord¬ 
ing  to.  others  on  the  1  tth  of  November  400.  His 
name  is  given  to  a  particular  opinion  conoernino-  the 
mydery  of  the  holy  Trinity.  St  Martin  is  the*  fird 
of  the  faints  confeffors  to  whom  the  Latin  church  of¬ 
fered  public  prayers.  His  life  is  written  in  elegant 
Latin  by  Foitnnatus,  and  S«Ipitius  Sevorus  one  of 
his.difdples.  Paul  of  Perigueux  and  Fortunatus  of 
I  oictiers  have  given  ns  Sulpicius’s  life  of  Martin  in 
verfe  ;  but  they  have  debafed  the  admirable  profe  of 
the  author  by  a  wretched  poetical  imitation.  Nico¬ 
las  Gctvais  wrote  alfo  the  life  of  St  Martin,  full  of 
many  curious  and  entertaining  fads,  pubiiflied  at 
Tours  in  1699,  in  4to.  The  tradition  at  Amiens  is. 
that  St  Martin  performed  the  aft  of  charity  which 
rendered  him  fo  famous,  near  an  ancient  gate  of  the 
city,  of  which  the  ruins  are  dill  vifible.  The  follow- 
mg  Latin  verfes,  which  do  more  honour  to  the 
faint  than  to  the  poet,  are  inferred  on  one  of  the 
/tones  : 

Hie  quondam  yejiem  Martinus  demidi  a  vit ; 

Ut  facer-emus  idem,  nobis  exdr.pHficavit. 

Marti*  (Benjamin),  one  of  the  mod  eminent  ar- 
tifts  and  mathematicians  of  the  age,  was  horn  in  1704 
After  publifhing  a  variety  of  ingenious  treaties,  and 
particularly  a  Scientific  Magazine  under  his  owh 
name,  and  carrying  on  for  many  years  a  very  exten- 
five  trade  as  an  optician  and  globe-maker  in  Fleet- 
ftreet,  the  growing  infirmities  of  age  compelled  him 
to  withdraw  from  the  attive  part  of  bufinefs.  Trad¬ 
ing  too  fatally  to  what  he  thought  the  integrity  of 
others,  he  unfortunately,  though  with  2  capital  more 
than  fufficient  to  pay  all  his  debts,  became  a  bank¬ 
rupt.  I  he  unhappy  old  man,  in  a  moment  of  defpe- 
ration  from  this  unexpefted  drokc,  attempted  to  de- 
dro}  himfelf;  and  the  w’ound,  though  not  immediately 
mortal,  hadened  his  death,  which  happened  February 
1  ?82’  in  ,llis  7$th  year.  Pie  had  a  valuable  col¬ 
lection  of  foffils  and  curiofities  of  almod  every  fpecies; 
which,  after  his  death,  were  almod  given  away  by 
public  audion.  Plis  principal  publications,  as  far  a? 
they  have  occurred  to  recolledion,  are,  The  Philofo- 
pluc  Grammar  ;  being  a  view  of  the  prefent  date  of 
experimental  phyfiology,  or  natural  philofophv,  1735, 
8vo.  A  new,  complete,  and  univerfal  Syftem  or 
Body  of  Decimal  Arithmetic,  1735,  8vo.  The  young 
otudentsMemorial  Book, or  Patent  Library,  1 73  ^,8vo. 
Defcription  and  Ufc  of  both  the  Globes,  the  Annillary 
Sphere  and  Orrery r  Trigonometry,  173G  svols  8vo. 

4  F  Memoirs 
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Martin  Memoirs  of  the  Academy  of  Paris,  i74°>  5  vo^* 
li  Syftem  of  the  Newtonian  Philofophy,  1759,  3  vols. 

Martinico.  jjCW  Elements  of  Optics,  1759.  Mathematical  In- 
^  1  Ritutions,  viz.  Arithmetic,  Algebra,  Geometry,  and 
Fluxions,  1759.  Natural  HiRory  of  England,  with 
a  Map  of  each  County,  1759,  2  yols.  Philology,  and 
Philofophical  Geography,  1759.  Mathematical  In- 
Ritutions,  1764,  2  vols.  Lives  of  Philofophers,  their 
Inventions,  &c.  1764.  Introdti&ion  to  the  Newto- 
.  nian  Philofophy,  1765.  Iuftitutions  of  Aftronomical 
Calculations,  2  parts,  1765.  Defcription  and  Ufe 
of  the  Air-pump,  1766.  Defcription  of  the  Torricel¬ 
lian  Barometer,  1766.  Appendix  to  the  Defcription 
and  Ufe  of  the  Globes,  1766.  Philofophia  Britan- 
nica,  1778,  3  vols.  Gentleman  and  Lady's  Pliilofo- 
phy,  3  vols.  Mifcellaneous  Correfpondence,  4  vols. 
Syftem  of  Philology.  Philofopliical  Geography.  Ma¬ 
gazine  complete,  14  vols.  Principles  of  Pump-work. 
Theory  of  the  Hydrometer.  Do&riue  of  Loga¬ 
rithms. 

Martin  (St.),  a  finall  but  Rrong  town  of  France, 
in  the  ifle  of  Rhee,  with  a  harbour  and  a  ftrong  cita¬ 
del,  fortified  after  the  manner  of  Vauban.  The  ifland 
lies  near  the  coaG  of  Poitou.  W.  Long.  1.  0.  N.  Lat. 
45*  4°- 

Cape  Martin,  a  promontory  of  Valencia  in  Spain, 
near  a  town  called  Denia ,  and  feparates  the  gulph  of 
Valencia  from  that  of  Alicant. 

Martin  (St.),  an  ifland  of  America,  and  one  of 
the  Caribbees,  lying  on  the  gulph  of  Mexico,  to  the 
north-weft  of  St  Bartholomew,  and  to  the  fouth-weft 
of  Anguilla.  It  is  42  miles  in  circumference;  has  nei¬ 
ther  harbour  nor  river,  but  feveral  falt-pits.  After  va¬ 
rious  revolutions,  it  is  at  length  in  poffeflion  of  the 
French  and  Dutch,  who  poffefs  it  conjointly.  W. 
Long.  62.  35.  N.  Lat.  18.  1 

Martin,  in  zoology.  See  Hi  run  do  and  Mu¬ 
st  k  la. 

Free  Martin ,  in  zoology,  is  a  name  given  in  this 
country  to  a  cow-calf  caff  at  the  fame  time  with  a 
bull-calf,  which  is  a  kind  of  hermaphrodite  that  is 
never  known  to  breed  nor  to  difeover  the  leafl  incli¬ 
nation  for  the  bull,  nor  does  the  bull  ever  take  the 
leall  notice  of  it.  See  Hermaphrodite. 

MARTINGALE,  in  the  manege,  a  thong  of 
leather,  faflened  to  one  end  of  the  girths  under  a  horfe’s 
belly,  and  at  the  other  end  to  the  niufs-roll,  to  keep 
him  from  rearing. 

MARTINICO,  the  chief  of  the  French  Caribbee 
iflands,  the  middle  of  which  is  Gtuated  in  W.  Long. 
61.  0.  N.  Lat.  1.4.  30. 

This  ifland  was  firft  fettled  by  M.  Defnambuc  a 
Frenchman,  in  the  year  1635,  with  only  ico  men  from 
St  CliriRopher’s.  He  cliofe  rather  to  have  it  people*! 
from  thence  than  from  Europe  ;  as  he  fore  fa  w,  that 
men,  tired  with  the  fatigue  of  fuch  a  long  voyage, 
would  moftly  perifh  foon  after  their  arrival,  either  from 
the  climate,  or  from  the  hardihips  incident  to  moil 
emigrations.  They  completed  their  firft  fettlement 
without  any  difficulty.  The  natives,  intimidated  by 
their  fire-arm?,  or  feduced  by  promifes,  gave  up  the 
weftern  and  fouthern  parts  of  the  ifland  to  the  new 
comers.  In  a  fhort  time,  however,  perceiving  the 
number  of  thtfe  enterprifing  Grangers  daily  increafmg, 


they  refolvcd  to  extirpate  them,  and  therefore  called  Martinitc> 
in  the  favages  of  the  neighbouring  iflands  to  aflifl  _1LL* 

them.  They  fell  jointly  upon  a  little  fort  that  had 
been  haflily  creeled  ;  but,  were  repulfed,  with  the  lofs  of 
700  or  800  of  their  bell  warriors,  who  were  left  dead 
upon  the  fpot. 

After  this  check,  the  favages  for  along  timedifap- 
peared  entirely  ;  but  at  laG  they  returned,  bringing 
with  them  prefeuts  to  the-*  French,  and  making  ex- 
cufes  for  what  had  happened.  They  were  received  in 
a  friendly  manner,  and  the  reconciliation  fealed  with 
pots  of  brandy.  This  peaceable  Gate  of  affairs,  how¬ 
ever,  was  of  no  long  continuance  ;  the  French  took 
fuch  undue  advantages  of  their  fuperiority  over  the  fa¬ 
vages,  that  they  foon  rekindled  in  the  others  that  ha¬ 
tred  which  had  never  been  entirely  fubdued.  The  fa¬ 
vages,  whofe  manner  of  life  requires  a  vail  extent  of 
land,  finding  tliemfelves  daily  more  and  more  ftrait- 
ened,  had  recourfe  to  Gratagem,  in  order  to  deGroy 
their  enemies.  They  feparated  into  fmall  bands,  and 
way-laid  the  French  as  they  came  fmgly  out  into  the 
woods  to  hunt,  and,  waiting  till  the  fportfinan  had  dif- 
charged  his  piece,  rulhed  upon  and  killed  him  before 
he  could  charge  it  again.  Twenty  men  had  been 
thus  affaffinated  before  any  reafon  could  be  given  for 
their  fudden  difappearance  :  but  as  foon  as  the  matter 
was  known,  the  French  took  a  fevere  and  fatal  re¬ 
venge  ;  the  favages  were  purfued  and  maffaered,  with 
their  wives  and  children,  and  the  few  that  efeaped 
were  driven  out  of  Martinico,  to  which  they  never  re¬ 
turned. 

The  French  being  thus  left  foie  maRers  of  the 
ifland,  lived  quietly  on  thofe  fpots  which  beR  fuited 
their  inclinations.  At  this  time  they  were  divided 
into  two  claffes.  The  firG  confiGed  of  thofe  who  had 
paid  their  paffage  to  the  ifland,  and  thefe  were  called 
inhabitants ;  and  to  thefe  the  government  diflributed 
lands,  which  became  their  own,  upon  paying  a  year¬ 
ly  tribute.  Thefe  inhabitants  had  under  their  com¬ 
mand  a  multitude  of  diforderly  people  brought  over 
from  Europe  at  their  expence,  whom  they  called  en¬ 
gages,  orbondfmen.  This  engagement  was  a  kind  of 
flavery  for  the  term  of  three  years  ;  on  the  expiration 
of  which  they  were  at  liberty,  and  became  the  equals 
of  thofe  whom  they  had  ferved.  They  all  confined 
tliemfelves  at  firG  to  the  culture  of  tobacco  and  cotton  ; 
to  which  was  foon  added  that  of  arnotto  and  indigo. 

The  culture  of  fugar  alfo  was  begun  about  the  year 
1650.  Ten  years  after,  one  Benjamin  D’AcoGa,  a 
Jew,  planted  foine  cocoa  trees ;  but  his  example  was 
not  followed  till  1 684?  when  chocolate  was  more  com¬ 
monly  ufed  in  France.  Cocoa  then  became  the  prin¬ 
cipal  fupport  of  the  eolonifls,  who  had  not  a  fufficient 
fund  to  undertake  fugar-plantations  ;  but  by  the  in¬ 
clemency  of  the  feafon  in  1718,  all  the  cocoa-trecs 
were  deGroyed  at  once. — Coffee  was  then  propofed  as 
a  proper  objedl  of  culture.  The  French  miniftry  had 
received,  as  a  prefent  from  the  Dutch,  two  of  thefe 
trees,  which  were  carefully  preferved  in  the  king’s 
botanical  garden.  Two  young  (hoots  were  taken  from 
thefe,  put  on  board  a  (hip  for  Martinico,  and  entruffed 
to  the  care  of  one  Mr  Defclieux.  The  fliip  happened 
to  be  Graitened  for  want  of  frefli  water ;  and  the  trees 
would  have  gerilhed,  had  not  the  gentleman  fliared 

with* 
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Martinico.  with  them  that  quantity  of  water  which  was  allowed 
for  his  own  drinking.  The  culture  of  coffee  was  then 
begun,  and  attended  with  the  greateff  and  molt  rapid 
fuccefs.  About  the  end  of  laff  century,  however,  the 
colony  had  made  but  fmall  advances,  fn  1700,  it  had 
only  6597  white  inhabitants.  The  favages,  mulattoes, 
and  free  negroes,  men,  women,  and  children,  amounted 
to  no  more  than  507.  The  number  of  flaves  was  but 
14,566.  AH  thefe  together  made  a  population  of 
21,645  perfons.  The  whole  of  the  cattle  amounted  to 
3668  liorfes  or  mules,  and  9217  head  of  horned  cattle. 
The  ifland  produced  a  great  quantity  of  cocoa,  tobac¬ 
co,  and  cotton  ;  had  nine  indigo  houfes,  and  185  fmall 
fugar-plantations. 

After  the  peace  of  Utrecht,  Martinico  began  to 
emerge  from  that  feeble  Hate  in  which  it  had  fo  long 
continued.  The  ifland  then  became  the  mart  for  all 
the  windward  French  fettlements.  In  the  ports  of  it 
the  neighbouring  iflands  fold  their  produce,  and  bought 
the  commodities  of  the  mother-country  ;  and,  in  lhort, 
Martinico  became  famous  all  over  Europe.  In  1736, 
there  were  011  the  ifland  447  fngar  works ;  1 1,953,232 
coffee  trees,  193,870  of  cocoa  ;  2,068,480  plants  of 
cotton,  39,400  of  tobacco,  6750  of  arnotto.  The 
fupplies  for  provilion  conMed  of  4,806,142  banana 
trees  ;  34,483,000  trenches  of  caffava  ;  and  247  plots 
of  potatoes  and  yams.  The  number  of  blacks  amount¬ 
ed  to  72,000  men,  women,  and  children.  Their 
labour  had  improved  the  plantations  as  far  as  was  con¬ 
fident  with  the  confumption  then  made  in  Europe  of 
American  produXions ;  and  the  annual  exports  from 
the  ifland  amounted  to  about  700,000  k 

The  connexions  of  Martinico  with  the  other  iflands 
entitled  her  to  the  profits  of  commifTion,  and  the 
charges  of  tranfport  ;  as  fhe  alone  was  in  the  poffeffion 
of  carriages.  This  profit  might  he  rated  at  the*  tenth 
of  the  produce  ;  and  the  fum  total  mufl  have  amount¬ 
ed  to  near  765,000  1.  This  Handing  debt  was  feldom 
called  in,  and  left  for  the  improvement  of  their  plan¬ 
tations.  It  was  increafed  by  advances  in  money, 
flaves,  and  other  neceflary  articles  ;  fo  that  Marti¬ 
nico  became  daily  more  and  more  a  creditor  to  the 
other  iflands,  and  thus  kept  them  in  conHant  depen¬ 
dence  ;  while  they  all  enriched  themfelves  by  her  af- 
fiflance. 

The  connexions  of  this  ifland  with  Cape  Breton, 
Canada,  and  Louifiana,  procured  a  market  for  the  or¬ 
dinary  fugars,  the  inferior  coffee,  the  molaffes,  and 
rum,  which  would  not  fell  in  France.  In  exchange 
the  inhabitants  received  falt-fifh,  dried  vegetables, 
deals,  and  fome  flour.  In  the  clandefline  trade  on  the 
coafls  of  Spanifh  America,  confifling  wholly  of  goods 
manufaXured  by  the  nation,  fhe  commonly  made  a 
profit  of  90  per  cent,  on  the  value  of  about  175,000k 
lent  yearly  to  the  caraccas,  or  neighbouring  colonies. 

So  many  profperous  engagements  brought  immenfe 
fums  into  Martinico.  Upwards  of  787,000  k  were 
conflantly  circulated  in  that  ifland  with  great  rapidi¬ 
ty  ;  and  this  is  perhaps  the  only  country  in  the  world, 
where  the  fpecie  has  been  fo  confiderable  as  to  make 
it  a  matter  of  indifference  to  them  whether  they  dealt 
in  gold,  lilver,  or  commodities.  This  extenfive  trade 
brought  into  the  ports  of  Martinico  annually  200  fhips 
from  1  ranee  5  14  or  15  fitted  out  by  the  mother- 
country  for  the  coaff  of  Guinea,  60  from  Canada,  10 


or  12  from  the  iflands  of  Margarctta  and  Trinidad  ;  Martinico. 
befides  the  Englifli  and  Dutch  Hups  that  came  to  carry  *  , 

on  a  fmuggling  trade.  The  private  navigation  from 
the  ifland  to  the  northern  colonies,  to  the  Spanilh  con¬ 
tinent,  and  to  the  windward  iflands,  employed  I20vef- 
fels  from  20  to  30  tons  burden. 

The  war  of  1744  put  a  Hop  to  this  pofperity.  Not 
that  the  fault  was  in  Martinico  itfelf ;  its  navy,  con- 
Hantly  exercifcd,  and  accuHomed  to  frequent  engage¬ 
ments,  which  the  carrying  on  a  contraband  trade  re¬ 
quired,  was  prepared  for  aXion.  In  lefs  than  fix 
months,  4c  privateers,  fitted  out  at  St  Peter’s,  fpread 
themfelves  about  the  latitude  of  the  Caribbee  iflands. 

They  lignalifed  themfelves  in  a  manner  worthy  of  the 
ancient  freebooters;  returning .conflantly  in  triumph, 
and  laden  with  an  immenfe  booty.  Yet,  in  the  midft 
of  thefe  fneceffes,  an  entire  Hop  was  put  to  the  navi¬ 
gation  of  the  colony,  both  to  the  Spanifh  coaff  and 
to  Canada,  and  they  were  conHantly  diHurbed  even 
on  their  own  coafls.  The  few  fhips  that  came  from 
France,  in  order  to  compenfate  the  hazards  they  were 
expofed  to  by  the  lofs  of  their  commodities,  fold  them 
at  a  very  advanced  price,  and  bought  thern  at  a  very 
low  one.  By  this  means  the  produce  decreafed  in  va¬ 
lue,  the  lands  were  ill  cultivated,  the  works  negleXed, 
and  the  flaves  perifliing  for  want. 

When  every  thing  thus  feemed  tending  to  decay, 
the  peace  at  la  It  reilored  ihe  freedom  of  trade,  and  with 
it  the  hopes  of  recovering  the  ancient  profperity  of  the 
ifland.  The  event,  however,  did  not  anfwer  the  pains 
that  were  taken  to  attain  it.  Two  years  had  not  clap- 
fed  after  the  ceffation  of  hofliiities,  when  the  colony 
loH  the  contraband  trade  fhe  carried  on  with  the  Ame¬ 
rican  Spaniards.  This  was  owing  to  the  fubftitution 
of  regiHer-fhips  to  the  fleets  ;  and  thus  were  the  at¬ 
tempts  of  the  fmugglers  confined  within  very  narrow 
bounds.  I11  the  new  fyftem,  the  number  of  lhips  was 
undetermined,  and  the  time  of  their  arrival  uncertain  : 
which  occafioned  a  variation  in  the  price  of  commo¬ 
dities  unknown  before  ;  and  from  that  time  the 
fmuggler,  who  only  engaged  in  this  trade  from  the  cer¬ 
tainty  of  a  fixed  and  conHant  profit,  would  no  longer 
pnrfue  it,  when  it  did  not  fecure  him  an  equivalent 
to  the  rifles  he  ran.  But  this  lofs  was  not  fo  fenfibly 
felt  by  the  colony,  as  the  hard  lhips  brought  upon 
them  by  the  mother-country.  An  unfkilful  admini- 
Hration  clogged  the  reciprocal  and  neceflary  connec¬ 
tion  between  the  Iflands  and  Nortli-America  with  fo 
many  formalities,  that  in  1755  Martinico  fent  but  four 
veffels  to  Canada.  The  direXion  of  the  colonies,  now  • 
committed  to  the  care  of  ignorant  and  avaricious 
clerks,  foon  loH  its  importance,  funk  into  contempt, 
and  was  proflituted  to  venality.  The  debts  which 
had  been  contraXed,  during  a  feries  of  calamities,  had 
not  yet  been  paid  off,  when  the  war  broke  out  afrefh. 

After  a  feries  of  misfortunes  and  defeats,  the  ifland  fell 
into  the  hands  of  the  Britifh.  It  was  reflored,  how¬ 
ever,  in  July  1763,  1 6  months  after  it  had  been  con-  , 
quered  ;  but  deprived  of  all  the  neceflary  means  of  pro¬ 
fperity,  that  had  made  it  of  fo  much  importance.  For  • 
foine  years  paff,  the  contraband  trade  carried  on  to 
the  Spanilh  coafls  was  almoil  entirely  lofl.  The  cef*  , 
fion  of  Canada  had  precluded  all  hopes  of  opening 
again  a  communication,  which  had  only  been  inter¬ 
rupted  by  temporary  miflakes.  The  produXions  of 
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Martimco.  the  Grenades,  St  Vincent,  and  Dominica,  which 
^  were  now  become  Britifh  dominions,  could  no  longer 
be  brought  into  their  harbours  ;  and  a  new  regulation 
of  the  mother-country,  which  forbad  her  having  any 
intercourfe  with  Gaudalupe,  left  her  no  hopes  from 
that  quarter. 

The  colony,  thus  deprived  of  every  thing  as  it  were, 
and  deflitute,  neverthelefs  contained,  at  the  lull  fur- 
vey,  which  was  taken  on  the  fir  ft  of  January  1770,  in 
the  compafs  of  28  parifhes,  12,450  white  people  of 
all  ages  and  of  both  fexes  ;  18x4  free  blacks  or  mu- 
htoes ;  70,553  (laves,  and  443  fugitive  negroes.  The 
number  of  births  in  1766,  was  in  the  proportion  of 
one  in  30  among  the  white  people,  and  of  one  in  25 
among  the  blacks.  From  this  obfervation,  if  it  were 
conftant,  it  fhould  feem  that  the  climate  of  America 
is  much  more  favourable  to  the  propagation  of  the  A- 
fricans  than  of  the  Europeans ;  fince  the  former  mul¬ 
tiply  Hill  more  in  the  labours  and  hardfhips  of  flavery, 
than  the  latter  in  the  midft  of  plenty  and  freedom. 
The  confcquence  muft  be,  that  in  procefa  of  time  the 
increafe  of  blacks  in  America  will  furpafs  that  of  the 
white  men  ;  and,  perhaps,  at  laft  avenge  this  race  of 
vi&ims  on  the  defcendents  of  the  oppreffors. 

The  cattle  of  the  colony  confifts  of  8283  horfes  or 
jnules  ;  1 2,376  head  of  horned  cattle  ;  975  hogs ;  and 
J 3,544  fheep  or  goats. 

Their  provifions  are,  17,930,596  trenches  of  caffa- 
va;  3,509,048  banana-trees;  and  406  fquares  and  a 
half  of  yams  and  potatoes. 

Their  plantations  contain  1 1,444  fquares  of  land, 
planted  with  fugar  ;  6,638,957  coffee-trees  ;  871,043 
cocoa-trees;  1,764,807  cotton-plants;  59,966  trees 
of  caffia,  and  61  of  arnotto. 

The  meadows  or  favannahs  take  up  10,072  fquares 
of- land  ;  there  are  11,966  in  wood,  and  8448  uncul¬ 
tivated  or  forfaken. 

The  plantations  which  produce  coffee,  cotton,  co¬ 
coa,  and  other  things  of  left  importance,  are  1 5 1 5  in 
number.  There  are  but  286  for  fugar.  They  employ 
1x6  water-mills,  12  wind- mills,  and  184  turned  by 
oxen*  Before  the  hurricane  of  the  13th  of  Anguft 
2766,  there  were  302  fmali  habitations  and  15  fugar- 
Tvorks  more. 

In  1769,  France  imported  from  Martinico,  upon 
<202  trading  vcffels,  177,11 6  quintals  of  fine  fugar. 
End  12,579,  quintals  of  raw  fugar;  68,518  quintals 
of  coffee  ;  x  1,731  quintals  of  cocoa;  6048  quintals 
cf  cotton  ;  2518  quintals  of  cafira  ;  783  calks  of  rum; 
307  hogflieads  of  molaffes ;  150  pounds  of  indigo  5 
2147  pounds  of  preferved  fruits;  47  pounds  of  cho¬ 
colate  ;  282  pounds  of  rafped  tobacco  ;  494  pounds 
of  rope-yarn  ;  334  chefts  of  liqueurs  ;  234  hogfheads 
of  molaffes.  Sec.  451  quintals  of  wood  for  dyeing; 
and  12,108  hides  in  the  hair.  All  thefe  prodigious 
together  have  been  bought  in  the  colony  itfelf,  for 
536,631!.  9s.  rod.  It  is  true,  that  the  colony  has 
received  from  the  mother-country  to  the  amount  of 
588,4121.  16  s«  6  d.  ©f  merchandife  ;  but  part  of 
this  has  been  feat  away  to  the  Spanifh  coafts,  and 
another  part  has  been  conveyed-  to  the  Englifh  fettle- 
merits. 

The  ifland  is  16  leagues  in  length  and  45  in  cir¬ 
cumference,  leaving  out  the  capes,  fome  of  which  ex¬ 
tend  two  ox  three  leagues  into  the  lea*  It  is  very  un¬ 


even,  and  interfeaed  in  all  parts  by  a  number  of  hil-  Martinico, 

locks;  which  are  moftiy  of  a  conical  form.  Three - v— 

mountains  rife  above  thefe  fmaller  eminences.  The 
higheft  bears  the  indelible  marks  of  a  volcano.  The 
woods  with  which  it  is  covered  continually  attraft 
the  clouds,  which  occaiions  noxious  damps,  and  con¬ 
tributes  to  make  it  horrid  and  inacceffible ;  while  the 
two  others  are  in  moft  parts  cultivated.  From  thefe 
mountains  iffue  the  many  fprings  that  water  the  ifland. 

Thefe  waters,  which  flow  in  gentle  ftreams,  are  chan¬ 
ged  into  torrents  on  the  flighted  ftorm.  Their  qualities 
are  derived  from  the  foil  over  which  they  flow.  In 
fome  places  they  are  excellent,  in  others  fo  bad,  that 
the  inhabitants  are  obliged  to  drink  the  water  they 
have  colle&ed  during  the  rainy  feafon. 

Of  all  the  French  fettlements  in  the  Weft  Indies, 

Martinico  is  the  moft  happily  fituated  with  regard  to 
the  winds  which  prevail  in  thofe  feas.  Its  harbours 
po fiefs  the  iueftimuble  advantage  of  affording  a  certain 
lhelter  from  the  hurricanes  which  annoy  thefe  latitudes. 

The  harbour  of  Fort  Royal  is  one  of  the  beft  in  all 
the  windward  iflands  ;  and  fo  celebrated  for  its  fafety, 
that,  when  it  was  open  to  the  Dutch,  their  fhipinailers* 
had  orders  from  the  republic  to  take  flicker  there  in 
June,  July,  and  Auguft,  the  three  months  in  which  the 
hurricanes  are  moft  frequent.  The  lands  of  the  La- 
mentin,  which  are  but  a  league  diftant,  are  the  richefl 
and  in  oft  fertile  in  the  whole  ifland.  The  numerous 
ftreams  which  water  this  fruitful  country,  convey  load¬ 
ed  canoes  to  a  confitderable  diftance  from  the  fea.  The 
protedlion  of  the  fortifications  fecured  the  peaceable 
enjoyment  of  fo  many  advantages;  which,  however, 
were  balanced  by  a  fwampy  and  umvholefome  foil. 

7  his  capital  of  Martinico  was  alfo  the  rendezvous  of  the 
men  of  war;  which  branch  of  the  navy  has  always  op- 
preffed  the  merchantmen.  On  this  account, . Fort 
Royal  was  an  improper  place  to  become  the  centre  of 
trade,  and  was  therefore  removed  to  St  Peter’s.  This 
little  town,  notvvithftanding  the  fires  that  have  four 
times  reduced  it  to  allies,  ftiM  contains  1700  houfes. 

It  is  fituated  on  the  weftern  coaft  of  the  ifland,  011  a 
bay,  or  inlet,  which  is  alnioft  circular.  One  part  of  it' 
is  built  on  the  ftrand  along  the  fea  fide,  which  is  called, 
the  anchor age  ;  and  is  the  place  deftined  for  (hips  and 
ware-houfea.  The  other  part  of  the  town  Hands  upon 
a  low  bill :  it  is  called  the  Fort  from  a  fmali  fortifica¬ 
tion  that  was  built  there  in  1665,  to  check  the  fedi* 
tions  of  the  inhabitants  againft  the  tyranny  of  mono¬ 
poly  ;  but  it  now  ferves  to  protect  the  road  from  fo¬ 
reign,  enemies  Thefe  two  parts  of  the  town  arc  fepa-. 
rated  by  a  rivulet. 

The  anchorage  is  at  the  back  of  a  pretty  high  and 
fteep  hill.  Shut  up  as  it  were  by  this  hill,  which  in¬ 
tercepts  the  eafterly  winds,  the  moft  conftant  and  moft 
falubrious  in  thefe  parts  ;  expofed,  without  any  re- 
frefhing  breezes,  to  the  fcorching  beams  of  the  fun,  re- 
fk&ed  from  the  hill;  from  the  fea,  and  the  black  fand 
on  the  beach ;  this  place  is  extremely  hot,  and  always 
unwholefome.  Befidcs,  there  is  no  harbour;  and  the 
(hips  which  cannot  winter  fafely  upon  this  coaft  are 
obliged  to  take  (belter  at  Fort-Royal.  But  thefe  dis¬ 
advantages  are  compenfated  by  the  conveniency  of  the 
road  of  St  Peter’s,  for-loadmg  and  unloading  of  goods; 
and  by  its  fituation,  which  is  fuch  that  (hips  can  free¬ 
ly  go  in  and  out  at  all  times,  and  with  all  winds- 
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forileti  MARTLETS,  in  heraldry,  little  birds  reprefentcd 
II  without  feet  ;  and  ufed  as  a  difference  or  mark  of  di- 
ftinflion  for  younger  brothers,  to  put  them  in  mind 
that  they  are  to  truft  to  the  wings  of  virtue  and  merit, 
m  order  to  rnife  themfelves,  and  not  to  their  feet,  they 
havmg  little  land  to  fet  their  foot  on.  See  Heralds, 
Plate  CCXXV1I.  fig.  r.  A. 

MARI  YNIA,  in  botany  :  A  genus  of  the  angio- 
fpermia  order,  belonging  to  the  didynamia  clafs  of 
piants  ;  and  in  the  natural  method  ranking  under  the 
JCth  oider,  Perfnnata.  The  calyx  is  quinquefid,  the 
corolla  rrngent,  the  capfule  ligneous,  covered  with  a 

bark,  with  a  hooked  Leak,  trilocular,  and  bivaVed _ 

There  are  two  fpecies  ;  both  of  them  tender,  herba¬ 
ceous,  flowery  plants  of  South  America  ;  one  of 
them  an  annual,  the  other  a  perennial,  rifing  with  ereft 
ilalks,  from  a  foot  to  two  fee t  high,  garniihed  with 
oblong  iimple  leaves,  and  terminated  bv  fhort  fpikes 
of  large  monopetalous,  hell-flraped  flowers,  of  blue  and 
purple  colours.  They  flower  in  July  and  Auguft,  and 
are  very  ornamental,  but  require  always  to  he  keWt  in 
the  hotteft  part  of  the  /love.  F 

MARTYR,  is  one  who  lays  down  his  life,  or  fuf- 
fers  death,  for  the  fake  of  his  religion.  The  word  is 
oreek,  and  properly  flgnilies  “  a  witnefs.”  It 

is  applied,  by  way  of  eminence,  to  thofe  who  fuffer  in 
witnefs  of  the  truth  of  the  gofpel. 

The  Chriffian  church  has  abounded  in  martyrs,  and 
iuitory  is  filled  with  f.irpriflng  accounts  of  their  fingn- 
Iar  conflancy  and  fortitude  under  the  cruelleff  torments 
human  nature  was  capable  of  fuffering.  The  primitive 
Lhnftians  were  accufed  by  their  enemies  of  paying  a 
fort  of  divine  worfliip  to  the  martyrs.  Of  this  we  have 
an  inltance  in  the  anfwer  of  the  church  of  Smyrna  to 
the  fuggeftior.  of  the  Jews,  who,  at  the  martvrdoni  of 
Polycarp,  defired  the  heathen  judge  not  to  fuffer  the 
Ghnflians  to  carry  off  his  body,  left  they  fliould  leave 
their  crucified  mailer,  and  worfliip  him  in  his  Head. 

To  which  they  anfwered,  “  We  can  neither  forfake 
thrift,  nor  worfliip  any  other  :  for  we  worfliip  him  as 
the  Son  of  God  ;  but  love  the  martyrs  as  the'difciples 
and  followers  of  the' Lord,  for  the  great  affedion  they 
have  mown  to  their  King  and  Mailer.”  A  like  an¬ 
fwer  was  given  at  the  martyrdom  of  Fruduofus  in 
pain.  Por  when  the  judge  aiked  Euldgius,  Ins  dea- 
con,  Whether  he  would  not  worfhlp  Fruauofus  ?  as 
thinking,  that,  tho’  he  refilled  to  worlhip  the  heathen 
wols,  he  might  yet  be  inclined  to  worlhip  a  Chriflian 
martyr ;  Eulogi'us  replied,  “  I  do  not  worlhip  Fruc- 
tuofus,  but  him  whom  Frufiuofii3  worlhip?.”  The. 
primitive  Chriftians  believed,  that  the  martyrs  enjoyed 
very  Angular  privileges;  that  npon  their  death’  they 
were  immediately  admitted  to  die  beatific  vifion,  while 
other  fouls  waited  for  the  completion  of  their  happi- 
nefs  till  the  day  of  judgment;  and  that  God  would 
grant  chiefly  to  their  prayers  the  hafteniug  of  his  king- 
dom,  and  fhortening  the  times  of  perfecution. 

The  churches  built  over  the  graves  of  the  martyrs, 
and  called  by  their  names,  in  order  to  preferve  the  me- 
mory-  of  their  fiifferings,  were  diffinguifhed  by  the  title 
martyr ium  confejjto ,  cr  memorla . 

ju  The  s  of, t,le  martTrs  are  of  very  ancient  date 

v<i  .in  ia:'‘  C  !rU’,‘'  !’  an(*  may  be  carried  back  at 
•till  the  tune  of  I  olycarp,  who  fuffered  martyrdom 
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about  the  year  of  Chrift  i 6S.  On  thefe  dave  the  Chri-  Martg, . 
Itians  met  at  the  graves  of  the  martyrs,  and  offered  Martyro- 
piayers  and^thankfgivmgs  to  God  for  the  examples  logy'  . 
they  had  afforded  them  :  they  celebrated  the  euclia-  * 
nit,  and  gave  alms  to  the  poor  ;  which,  together  with 
panegyrical  oration  or  fermon,  and  reading  the  ads 

niverfariw1^8’  the  fp‘mual  exercifes  of  thefe  an- 

Oi  the  fayings,  fufferings,  and  deaths  of  the  mar¬ 
tyrs,  though  prefined  with  great  care  for  the  above 
purpofe,  and  to  ferve  as  models  t»  future  ages,  we 
rave  but  very  little  left,  the  greatdl  part  of  them  ha- 
vmg  been  deftroyed  during  that  dreadful  perfecution 
v  Inch  Diocldian  earned  on  for  ten  years  with  frdh 
fury  againft  the  Chnftmns ;  for  a  moll  diligent  fearch  - 
was  then  made  after  all  their  books  and  papers  ;  and 
all  of  them  that  were  found  were  committed  to  the 
names.  Eufebtus,  indeed,  compofed  a  martyrology,  but 


- Guiupoieu  a  martyrology,  but 

it  never  reached  down  to  us  ;  and  tliofefinee  compiled 
me  extremely  fufpeded.  From  the  eighth  century 
downwards,  feveral  Greek  and  Latin  writers  endea¬ 
vour  to  make  up  the  lofs,  by  compiling,  with  vail 
labour,  accounts  of  the  lives  and  adions  of  the  ancient 

f1mtyrS,xTUt  'Vh‘ch  couiift  little  elfe  than  a  feries  of 
iables;  fiJorare  thofe  records  that  pafs  under  the  name 
of  Martyrology  worthy  of  fuperior  credit,  fince  they 

faeifehoedm°ft  CVldait  marks  b°th  °f  and 

Martyr  (Peter),  a  famous  divine,  born  at  Flo¬ 
rence  m  ijoc.  He  fludicd  philofophy  and  the  tongues 
at  iadua  and  Banonia,  was  a  regular  Auguftine  in 
the  monallery  of  Fifcoli,  and  was  counted  one  of  the 
belt  preachers  in  Italy.  Zuinglius  and  Buctr’s  wri¬ 
tings  gave  him  a  good  opinion  of  the  Proteftants,  and 
11s  convcrfatioa  with  Valdes  confirmed  it.  He  preach¬ 
ed  that  dodrine  at  Rome  in  private  ;  but,  bcin<r  im¬ 
peached,  fled  to  Naples,  and  thence  to  Lucca,  where 
he  brought  over  to  the  Proteflant  intereft  Emanuel 
I  remelhtts,  Celfus,  Martinengas,  Paul  Laficius,  and 
Jeremiah  Zanchy.  He  was  fent  for  to  England  by 
king  Edward  VI.  and  made  profeffor  of  divinity  at  Ox- 
ford  in  1549.  In  Queen  Mary’s  reign  he  returned  to 
otralburg,  and  was  prefent  at  the  conference  of  Poiffy. 
His  fentimexts  were  not  the  fame  with  Calvin’s  abort 
t-hml  s  prefence  in  the  eucharill.  He  wrote  a  mat 
number  of  works,  and  died  in  1562. 

•  ^  ^  ^  YR0.L0GY’  a  catalogue  or  lift  of  martyr? 

including  the  hiftory  of  their  lives  and  fufferings  for 
the  fake  of  religion..  The  term  comes  from  %Prv.-, 
Avitnefs, ”  and  dico,  or  ccl'iyo. 

The  mart yrologics  draw  their  materials  from  th~ 
kalendars  of  particular  churches,  in  which  the  feveral 
ieliivals  -dedicated  to  them  are  marked;  and  which 
leem  to  be  derived  from  the  pradice  of  the  ancient 
Romans,  who  infirted  the  names  of  heroes  and  great 
men  in  their  fafti  or  public  regiftsrs. 

1  he  martyro logics  arc  very  numerous,  and  contain 
many  ridiculous  and  even  contradictory  narratives  • 
which  is  eafily  accounted  for,  if  we  coafiderhow  many 
forged  and  fpurious  accounts  of  the  lives  of  faints  and 
martyrs  appeared  in  the  firft  ages  of  the. church,  which 
the  legendary  writers  afterwards  adopted  without  ex¬ 
amining  into  the  truth  of  them.  However,  fome  good 
critics,  of  late,  years,  have  gone  a  great  way  towards  • 

cleaticg 
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clearing  the  lives  of  the  faints  and  martyrs  from  the 
monltrous  heap  of  fiftion*  they  laboured  under.  See 
the  article  Lf.gf.nd/ 

The  martyrology  of  Eufebius  of  CHarea  was  the 
moil  celebrated  in  the  ancient  church.  It  was  translated 
into  Latin  by  St  Jerom  ;  but  the  learned  agree  that 
it  is  not  now  extant.  That  attributed  to  Beda,  in  the 
eighth  century,  is  of  very  doubtful  authority ;  the 
names  of  fcveral  faints  being  there  found  who  did  not 
live  till  after  the  time  of  Beda.  The  ninth  century 
was  very  fertile  in  martyrologies  ;  then  appeared  that 
of  Florus,  fubdeacon  of  the  church  at  Lyons  ;  who, 
however,  only  filled  up  the  chafms  in  Beda.  This 
was  published  about  the  year  830,  and  was  followed  by 
that  of  Waldenburtns,  monk  of  the  diocefe  of  Treves, 
written  in  verfe  about  the  year  848,  and  this  by  that 
of  Ufnard,  a  French  monk,  and  written  by  the  com¬ 
mand  of  Charles  the  Bald  in  875,  which  lad  is  the 
martyrology  now  ordinarily  ufed  in  the  Romifh  church. 
That  of  Rabanus  Maurus  is  an  improvement  on  Beda 
and  Florus,  written  about  the  year  845  ;  that  of  Not- 
ker,  monk  of  St  Gal,  was  written  about  the  year  894. 
The  martyrology  of  Ado,  monk  of  I'errieres,  in  the 
diocefe  of  Treves,  afterwards  archbifliop  of  Vienne,  is 
a  defendant  of  the  Roman,  if  we  may  fo  call  it  ;  for 
Du  Sollier  gives  its  genealogy  thus:  The  martyrology 
of  St  Jerom  is  the  great  Roman  martyrology;  from 
this  was  made  the  little  Roman  one  printed  by  Rof- 
weyd  ;  of  this  little  Roman  maityrology  was  formed 
that  of  Beda,  augmented  by  Florus.  Ado  compiled 
his  in  the  year  858.  The  martyrology  of  Nevelon, 
monk  of  Corbie,  written  about  the  year  1089,  is  little 
more  than  an  abridgment  of  that  of  Ado  ;  father  Kir- 
cher  alfo  makes  mention  of  a  Coptic  martyrology 
preferved  by  the  Maronites  at  Rome. 

We  have  alfo  feveral  protedant  martyrologies,  con¬ 
taining  the  fufferings  of  the  reformed  under  the  papifls, 
viz.  an  Englifh  martyrology,  by  J.  Fox  ;  with  others 
by  Clark,  Bray,  &c. 

Martyrology  is  alfo  ufed,  in  the  Romifh  church, 
for  a  toll  or  regifler  kept  in  the  vedry  of  each  church, 
containing  the  names  of  all  the  faints  and  martyrs,  both 
of  the  univerfal  church  and  of  the  particular  ones  of 
that  city  or  monadery. 

Martyrology  is  alfo  applied  to  the  painted  or 
written  catalogues  in  the  Romifh  churches,  containing 
the  foundations,  obits,  prayers,  and  mafles,  to  be  faid 
each  day. 


MARVELL  (Andrew),  an  ingenious  writer  in  the 
1 7th  century,  was  bred  at  Cambridge.  He  travelled 
thro’  the  mod  polite  parts  of  Europe,  and  was  fecretary 
to  the  embady  at  Condantinople.  His  fird  appearance 
in  public  bufinefs-  at  home  was  as  aflidant  to  Mr  John 
Milton  Latin  fecretary  to  the  prote&or.  A  little  be¬ 
fore  the  redoration,  he  was  chofen  by  hia  native  town, 
Kingdon  upon  Hull,  to  fit  in  that  parliament,  which 
began  at  Wedminder  April  25th  1660  ;  and  is  recor¬ 
ded  as  the  lad  member  of  parliament  who  received  the 
wages  or  allowance  anciently  paid  to  reprefentatives 
by  their  condituents.  He  feldom  fpoke  in  parliament, 
but  he  had  great  influence  without  doors  upon  the 
members  of  both  houfes ;  and  prince  Rupert  had  al¬ 
ways  the  greated  regard  for  his  advice.  He  made 
himfelf  very  obnoxious  to  the  governmenf'by  his  ac¬ 
tions  and  writings  ;  notwithftanding  which,  king 


Charles  II.  took  great  delight  in  his  converfation,  and 
tried  all  means  to  win  him  over  to  his  fide,  but  in  vain, 
nothing  being  ever  able  to  fhake  his  refolution.  There  V 
were  many  indances  of  his  flrmnefs  in  refiding  the  of¬ 
fers  of  the  court ;  but  he  was  proof  againd  all  temp¬ 
tations.  The  king  having  one  night  entertained  him* 
fent  the  lord-treafurer  Dariby  the  next  morning  to 
find  out  his  lodgings  ;  which  were  then  up  two  pair 
of  dairs  in  one  of  the  little  courts  in  the  Strand.  He 
was  bufy  writing,  when  the  treafurer  opened  the  door 
abruptly  upon  him.  Surprffcd  at  the  fight  of  fo  un¬ 
expected  a  vifitor,  Mr  Marvell  told  his  Lordfhip* 
(t  That  he  believed  he  had  midaken  his  way.7'  Lord 
Danby  replied,  u  Not,  now  I  have  found  Mr  Mar¬ 
vell  ;”  telling  him  he  came  from  his  Majedy,  to  know 
what  he  could  do  to  ferve  him.  Coming  to  a  ferious 
explanation,  he  told  the  lord-treafurer,  that  he  knew 
the  nature  of  courts  full  well ;  that  whoever  is  didin- 
guifhed  by  a  prince’s  favour,  is  certainly  expeCled  to 
vote  in  his  filtered.  The  Lord  Danby  told  him,  that 
his  Majedy  had  only  a  jufb  fenfe  of  his  merits,  in  re¬ 
gard  to  which  he  only  defired  to  know  if  there  was 
any  place  at  court  he  could  be  pleafed  with.  Thefe 
offers,  though  urged  with  the  greated  earnednefs,  had 
no  effedl  upon  him.  He  told  the  Lord-treafurer,  that 
he  could  not  accept  of  them  with  honour  ;  for  he  mud 
be  either  ungrateful  to  the  king  in  voting  againd  him, 
or  falfe  to  his  country  in  giving  into  the  meafures  of 
the  court.  The  only  fa%Tour  therefore  he  had  to  re- 
qued  of  his  Majedy  was,  that  he  would  edeem  him  as 
dutiful  a  fubjeA  as  any  he  had,  and  more  in  his  pro¬ 
per  intered  by  refufing  his  offers  than  if  he  had  em¬ 
braced  them.  The  Lord  Danby  finding  no  argu¬ 
ments  could  prevail,  told  him,  that  the  king  had  or¬ 
dered  a  thoufand  pounds  for  him,  which  he  hoped  he 
would  receive  till  he  could  think  what  farther  to  afk 
of  his  Majedy.  The  lad  offer  was  rejcdled  with  the 
fame  ftedfaftnefs  of  mind  as  the  fird  ;  though,  as  fooir 
as  the  Lord-treafurer  was  gone,  he  was  forced  to  fend 
to  a  friend  to  borrow  a  guinea.  He  died  not  without 
drong  fufpicions  of  his  being  poifoned,  in  1678,  in 
the  5*th  year  of  his  age.  In  1688,  the  town  of  King¬ 
don  upon  Hull  contributed  a  fum  of  money  to  ere6l  3 
monument  over  him  in  the  church  of  St  Giles  in  the 
Fields,  where  he  was  interred,  and  an  epitaph  compo- 
fed  by  an  able  hand  ;  but  thewTiiniftry  of  that  church 
forbid  both  the  infeription  and  monument  to  be  pla¬ 
ced  there.  He  wrote  many  ingenious  pieces  ;  as,  The 
Rehearfal  tranfprofed  ;  A  fliort  hidorical  Eflay  con¬ 
cerning  General  Councils,  Creeds,  and  Impofitions  in 
matters  of  religion,  Sc c.  ;  alfo  Poems  and  Letters. 

Marvf.l  of  Peru ,  in  botany.  See  Mirabilis. 

MARY,  the  mother  of  our  Saviour  Jefus  Chrift, 
and  a  virgin  at  the  time  that  fhe  conceived  him ; 
daughter  of  Joachim  and  of  Anna,  of  the  tribe  of 
Judah,  and  married  to  Jofeph  of  the  fame  tribe.  The 
■feripture  tells  us  nothing  of  her  parents,  not  fo  much 
as  their  names,  unlefs  Heli  mentioned  by  St  Luke  iii. 
23.  be  the  fame  with  Joachim.  AH  that  is  faid 
concerning  the  birth  of  Mary  and  of  her  parents  is 
only  to  be  found  in  fome  apocryphal  writings;  which, 
however,  are  very  ancient. 

Mary  was  of  the  royal  race  of  David,  as  was  alfo 
her  hulband  ;  4  A  virgin,  elpoufed  to  a  man  whofe 
name  was  Jofeph r  of  the  houfe  of  David,’  fays  our 
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jviary.  tranfiation  of  St  Luke  I.  27.  which  tranfiation  Mr 
VI  -y— — '  Whitby  tliinks  might  be  better  rendered  thus:  ‘A 
I  virgin  of  the  houfe  of  David,  efpoufed  to  a  man  whofe 

name  was  Jofeph ,  and  the  virgin’s  name  was  Mary  p 
becaufe  this  agrees  better  with  the  words  of  the  an¬ 
gel,  *  The  Lord  fiiall  give  him  the  throne  of  his  fa¬ 
ther  David,’  ver.  32.  For  fince  the  angel  had  plainly 
told  the  virgin,  that  the  fhould  have  this  fon  without  the 
knowledge  of  any  man,  it  was  not  Jofeph ’s  but  Mary’s 
being  of  the  houfe  of  David,  that  made  David  hisfatlier. 

Mary  was  akin  to  the  race  of  Aaron, 'fince  Eliza¬ 
beth  the  wife  of  Zacharias  was  her  co.ufin  (ver.  36). 
Mary  very  early  made  a  vow  of  chaftity,  and  enga¬ 
ged  hevfelf  to  perpetual  virginity.  The  Proto-evan - 
gcltum  of  »St  James  tells  us,  that  fhe  was  confederated 
to  the  Lord,  and  offered  in  the  temple  from  her  ear- 
lieff  youth  ;  and  that  the  prieffs  gave  her  Jofeph  for 
a  fponle,  who  was  an  holy  and  venerable  old  man, 
whom  providence  appointed  for  this  purpofe  by  a  mi¬ 
racle,  the  rod  which  he  commonly  carried  having 
grown  green  and  flourifheci  as  Aaron’s  did  formerly. 
He  efpoufed  Many  not  to  live  with  her  in  the  ordinary 
ufe  of  marriage,  and  to  have  children  by  her,  but 
only  that  he  might  be  the  guardian  of  her  virginity. 
Though  thefe  circnmffances  are  not  to  be  relied  on  as 
certain,  yet  Mary’s  refolution  of  continency,  even  in 
a  married  ffate,  cannot  be  called  in  quell  ion,  fince 
her  virginity  is  atteffed  by  the  gofpel,  and  that  her- 
felf  fpeaking  to  the  angel,  who  declared  to  her  that 
fhe  fhould  become  the  mother  of  a  fon,  told  him  that 
*  fhe  knew  not  a  man,’  (ver.  34.),  or  that  Ihe  lived 
in  continency  with  her  hufband  :  for  which  reafon, 
when  Jofeph  perceived  her  pregnancy,  he  was  extreme¬ 
ly  furprifed  at  it,  knowing  the  mutual  refolution  they 
had  agreed  to  of  living  in  continence  though  in  a  Hate 
of  marriage. 

When  Mary  was  ready  to  lie  in,  an  edid  was  pub- 
lifhed  by  Ciefar  Auguflus,  which  decreed,  that  all 
the  fubjeds  of  the  empire  fhould  go  to  their  own  ci¬ 
ties,  there  to  have  their  names  regillered  according 
to  their  families.  Thus  Jofeph  and  Mary,  who  were 
both  of  the  lineage  of  David,  betook  themfelves  to 
the  city  of  Bethlehem,  from  whence  was  the  original 
of  their  family.  But  while  they  were  in  this  place, 
the  time  being  fulfilled  in  which  Mary  was  to  be  de¬ 
livered,  (he  brought  forth  her  firit-born  fon.  She 
wrapped  him  in  fwadeHing-clothes,  and  laid  him  in. 
the  manger  of  the  liable  or  cavern  whither  they  had 
retired  :  for  they  could  find  no  place  in  the  public  inn, 
becaufe  of  the  great  concourfe  of  people  that  were 
then  at  Bethleliem  on  the  fame  occafion;  or  they  were 
forced  to  withdraw'  into  the  liable  of  the  inn,  not  be¬ 
ing  able  to  get  a  more  convenient  lodging,  becaufe  of. 
the  multitude  of  people  then  at  Bethleheiru 

At  the  fame  time  the  angels  made  it  known  to 
the  fhephejds  who  were  in  the  fields  near  Bethlehem, 
and  who  came  in  the  night  to  fee  Mary'  and  Jofeph 
and  the  child  lying  in  the  manger,  and  to  pay  him 
their  tribute  of  adoration.  Mary  took  notice  of  all  thefe 
things,  and  laid  them  up  in  her  heart,  (Luke  ii.  19. 
Matth.  ii.  8,  9,  10,  11,  5c c.).  A  few  days  after,  the. 
magi  or  wife  men  came  from  the  eafl,  and  brought  to 
Jefus  the  myflerious  prefents  of  gold,  frankincenfe, 
*nd  myrrh  ;  after  which  being  warned  by  au  angel 
that  appeared  to  them  in  a  dream,  they  returned 
into,  their  own  country  by  a  way  different  from  that 


by  which  they  came.  But  the  time  of  Mary’s  purl-  Mary, 
ficatiou  being  come,  that  i$  40  days  after  the  birth  V 
of  jefus,  Mary  went  to  Jerufalem  (Luke  ii.  21.),  there 
to  prefent  her  fon  in  the  temple,  and  there  to  offer  th«s. 
iacrifice  appointed  by  the  law  for  the  purification  of 
women  after  childbirth.  There  was  then  at  Jerufi- 
lem  an  old  man  named  Simeon,  who  was  full  of  the 
Holy  Ghofl,  and  who  had  received  a  fecret  affurance 
that  he  fiiould  not  die  before  he  had  feen  Chrift  the 
Lord.  He  came  then  into  the  temple  by  the  influence 
of  the  fpirit  of  God,  and  taking  the  little  Jefus  with¬ 
in  nis  arms,  he  bleffed  the  Lord  :  aud  afterwards  ad- 
dre  fling  hlmfelf  to  Mary,  he  told  her,  <  That  tin’s 
child  fiiould  be  for  the  rifing  and  falling  of  many  in 
Ifrael,  and  fora  fign  which  fiiould  be  fpoken  againit  ; 
even  fo  far  as  that  her  own  foul  fiiould  be  pierced  as 
with  a  fword,  that  the  fecret  thoughts  in  the  hearts 
of  many  might  be  dif covered.’  Afterwards  when  Jo¬ 
feph  and  Mary  were  preparing  to  return  to  their  own 
country  of  Nazareth  (Matth.  ii.  13,  14.),  Jofeph  was 
warned  in  a  dream  to  retire  into  Egypt  with  Mary 
aud  the  child,  becaufe  Herod  had  a  defign  to  deilroy 
Jefus.  Jofeph  obeys  the  admonition,  and  thev  con¬ 
tinued  iu  Egypt  till  after  the  death  of  Herod;'  upon 
which  he  and  Mary  returned  to  Nazareth,  not  daring 
to  go  to  Bethlehem  becaufe  it  was  in  the  jurifdiciior- 
of  ArcheJaus  the  fon  and  fucccffor  of  I  Icrod  the  great. 

Here  the  holy  family  took  up  their  relidence,  and  re¬ 
mained  till  Jefus  began  his  public  miniilry.  We  read 
of  Mary  being  prefent  at  the  marriage  of  Cana  in  Ga¬ 
lilee,  with  her  fon  Jefus  and  his  dii'ciples  (John  ii. 

1,  2,  occ.)  On  which  occafion  Jefus  having  turned 
water  into  wine,  being  the  firfl  public  miracle  that  he 
performed,  he  wrent  from  thence  to  Capernaum  with 
his  mother  aud  his  brethren,  or  his  parents  and  dif- 
ciples :  and  this  feems  to  be  the  place  where  the  holy 
virgin  afterwards  chiefly  reiided.  However,  St  Epi- 
phuuius  thinks  that  fhe  followed  him  every  where  du¬ 
ring  the  whole  time  of  his  preaching;  though  we  do 
not  find  the  evangelifts  make  any  mention  of  her 
among  the  holy  women  that  followed  him  and  mi- 
niflered  to  his  neceffities.  The  virgin  Mary*  was  at 
Jerufalem  at  the  lall  paffover  that  our  Saviour  eele-  * 
brated  there  ;  fhe  faw  all  that  was  trau fatted  againll 
him,  followed  him  to  Calvary,  and  flood  at  the  foot 
of  his  crofs  with  a  couflaney  w  orthy  of  the  mother  of 
God.  There  Jefus  feeing  his  mother  and  his  beloved 
difciple  near  her,  he  faid  to  his  mother,  i i  AVonmn , 
behold  thy  fon  and  to  the  difciple,  “  Behold  thv 

mother.”  And  from  that  hour  the  difciple  took  her 
home  to  his  own  houfe.  It  is  not  to  be  doubted,  hut 
that  our  baviour  appeared  to  his  mother  immediately 
after  his  refurredion  ;  and  that  fhe  was  the  firfl,  or  at 
leafl  one  of  the  firfl,  to  whom  he  vouchfuictl  tins  great 
confolation.  8he  was  with  the  apoflles  at  his  afeen- 
fion,  and  continued  with  them  at  Jerufalem,  expeding- 
the  coming  of  the  Holy  Ghofl  (Ads  i.  14.),  After 
this,  fhe  dwelt  in  the  houfe  of  St  John  the  Evangelifl, 
who  took  caie, of  her  as  of  his  own  mother.  It  is 
thought  that  he. took. her  along  with  him  to  Ephcfus, 
where  fhe  died  in  an  extreme  old  age.  There  is  a 
letter  of  the  oecumenical  council  of  Ep)iefus,  import¬ 
ing,  that  in  the  fifth  century  it  was  believed  file  was- 
buried  there.  Yet  this  opinion  was  not  fo  univerfal,  . 
but  that  there  are  authors  of  the  fame  age  who  think, 
file  died  and  was  buried  at  Jerufalem. 
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Mar?  (Magdalen),  who  has  been  generally  con* 
founded  with  Mary  the  filler  of  Martha  and  Lazarus, 
but  very  improperly,  was  probably  that  finner  men¬ 
tioned  by  St  Luke,  chap.  vii.  36,  37,  &c.  whofe  name 
he  does  not  tell  us.  There  are  fome  circnmftances 
fufficient  to  convince  us,  that  file  is  the  fame  whom 
he  calls  Mary  Magdalen  in  chap.  viii.  2.  and  from 
whom  lie  fays  Jefus  drove  out  (even  devils.  Jefus 
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■sWfarf.  ^  MarV  (Magdalen),  who  has  been  generally  con*  after  her  acquaintance  with  our  Saviour  it  was  edifying 
■”  P  rrL  r  * T  ‘l  1  T  and  exemplary.  I  conceive  of  her  (continues  our  au¬ 

thor)  as  a  woman  of  a  fine  underfill  ding,  and  known 
virtue  and  diferetion,  with  a  dignity  of  behaviour  be* 
coming  her  age,  her  wifdom,  and  her  high  ftation  : 
by  all  which,  fhe  was  a  credit  to  him  whom  fhe  fol¬ 
lowed  as  her  mailer  and  benefadlor.  She  fhowed  our 
Lord  great  refpedl  in  his  life,  at  hi3  death,  and  after 
having  healed  the  widow's  fon  -of  Nuin,  entered  into  it ;  and  file  was  one  of  thofe  to  whom  he  firfl  fhowed 

himfelf  after  his  refurrcdlion.” 

Mary  Magdalen  followed  Chriil  in  the  lafl  journey 
that  he  made  from  Galilee  to  Jerufalem,  and  was  at 
the  foot  of  the  crofs  with  the  holy  virgin  (John  xix. 
25.  Mark  xv.  47.).  After  which  file  returned  to  Je¬ 
rusalem  to  buy  and  prepare  the  perfumes,  that  fhe 
might  embalm  him  after  the  fabbath  was  over  which 
was  then  about  to  begin.  All  the  fabbath  day  file  re* 
inained  in  the  city;  and  the  next  day  early  in  the 
morning  (lie  went  to  the  feptilchre,  along  with  Mary' 
the  mother  of  James  and  Salome  (Mark  xvi.  1,  2. 
Luke  xxiv.  1,  2.).  On  the  way,  they  inquired  of 
one  another,  who  fhould  take  away  the  flone  from 
the  mouth  of  the  fepulchre,  and  were  fcnfible  of  * 
great  earthquake.  This  was  the  token  of  our  Sa- 
viour’s  refurre&ion.  Being  come  to  his  tomb,  they 
faw  two  angels,  who  informed  them  that  Jefus  was 
rifen.  Upon  this  Mary  Magdalen  runs  immediately 
to  Jerufalem,  and  acquaints  the  apoflles  with  this  good 
news,  returning  herfelf  to  the  fepulchre.  Peter  and 
John  came  alfo,  and  were  witneffe3  that  the  body  was 
no  longer  there.  They  returned  :  but  Mary  flayed, 
and  Hooping  forward  to  examine  the  infide  of  the 
tomb,  fi«‘  there  faw  two  angels  fitting,  one  at  the 
head  and  the  other  at  the  foot  of  the  tomb  ;  and  im¬ 
mediately  afterwards,  upon  turning  about,  fhe  beheld 
the  Lord  himfelf.  She  would  have  caft  herfelf  at 
his  feet  to  kifs  them.  But  Jefus  faid  to  her,  “  Touch 
me  not,  for  lam  not  yet  afeended  to  my  Father.*'  As 
if  he  had  faid,  “  You  ihall  have  leifure  to  fee  rne  here* 
after  ;  go  now  to  my  brethren,  my  apoflles,  and  tell 
them,  I  am  going  to  afeend  to  my  God  and  to  their 
God,  to  my  Father  and  to  their  Father.”  Thus 
had  Mary  the  liappinefs  of  firfl  feeing  our  Saviour  af¬ 
ter  his  refurre&ion.  (See  Math,  xxviii.  5,  See.  Mark 
xvi.  6,  Sec.  John  xx.  11,  17.) 

She  returned  then  to  Jerufalem,  and  told  the  apoflles 
that  fhe  had  fecn  the  Lord,  that  fhe  had  fpoktn  t© 
him,  and  told  them  what  he  had  faid  to  her.  But 
at  firfl  they  did  not  believe  her,  till  her  report  was 
confirmed  by  many  other  teflimonies.—  This  is  what 
the  gofpel  informs  us  concerning  Mary  Magdalen, 
different  from  Mary  the  filler  of  Martha,  though  file 
has  been  often  called  by  this  name.  For  as  to  the 
pretended  Hiilory  of  Mary  Magdalen,  which  is  faid 
7  ,  '  •  .  -j  -  - *-/  to  have  been  written  in  Hebrew  bv  fprvant 

fromrkiL“hd|l<1“‘,t,“0"!  h0‘h  frl!m  ’I!?  “d  *°f  Martl“1 ;  this  ° " 1 Y  rel.tt  to  Mary  fitter  of  Mar- 

Mary,  queen  and  tyrant  of  England,  was  eldefl 
daughter  ot  Henry  VIII.  by  his  firfl  wife  Catharine 
of  Spain,  and  born  at  Greenwich 


the  city,  and  there  was  invited  to  Cat  by  a  pharifee 
named  Simon.  While  he  was  at  table,  a  woman  of  a 
feandalous  life  came  into  the  honfe,  having  an  alabafler 
box  full  of  perfumed  oil ;  and  Handing  upright  be¬ 
hind  Jefus,  and  at  his  feet,  for  he  was  lying  at  table 
on  a  couch  after  the  manner  of  the  ancients,  file  pour* 
cd  her  perfume  on  his  feet,  kiffed  them,  watered  them 
with  her  tears,  and  wiped  them  with  her  hair.  The 
Pharifee  obferving  this,  faid  within  himfelf,  If  this 
man  were  a  prophet,  he  •would  know  who  this  woman 
is  that  touches  him,  that  fhe  is  one  of  a  wicked  life. 
Then  Jefus,  who  knew  the  bottom  of  his  heart,  illu- 
Hrated  her  cafe  by  a  parable  ;  and  concluded  with  an- 
fwering  the  woman,  that  her  fins  were  forgiven  her. 
In  the  following  chapter,  St  Luke  tells  us,  that  Je¬ 
fus,  in  company  with  his  apoflles,  preached  the  go¬ 
fpel  from  city  to  city  ;  and  that  there  were  feveral  wo¬ 
men  whom  he  had  delivered  from  evil  fpirits,  and  had 
cured  of  their  infirmities,  among  whom  was  Mary 
railed  Magdalen ,  out  of  whom  went  feven  devils. 
This,  it  muH  be  owned,  is  no  pofirive  proof  that  the 
finner  mentioned  before  was  Mary  Magdalen ;  how¬ 
ever,  it  is  all  we  have  in  fnpport  of  this  opinion  : 
An  opinion  which  has  been  ably  controverted  by 
others.  Mary  Magdalen  had  her  furname,  it  is  thought, 
from  the  town  of  Magdalia  in  Galilee.  Lightfoot  be¬ 
lieves  that  this  Mary  is  the  fame  with  Mary  the  filler 
of  Lazarus.  Magdalen  is  mentioned  by  the  evange- 
HHs  among  the  women  that  followed  our  Saviour,  to 
xninifler  to  him  according  to  the  cuHom  of  the  Jews. 
Luke  viii.  2.  and  St  Mark  xvi.  9.  obferve,  that 
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this  woman  had  been  delivered  by  Jefus  ChriH  from 
feven  devils.  This  fome  underfland  in  the  literal  fenfe; 
but  others  take  it  figuratively,  for  the  crimes  and 
wiekednefs  of  her  pall  life  (fuppofing  her  to  be  the  finner 
hr  11  above  mentioned),  from  which  ChriH  had  refeued 
her..  Others  maintain,  that  file  had  always  lived  in 
virginity;  and  confequently  they  make  her  a  different 
perfon  from  the  finner  mentioned  by  St  Luke:  and  by 
the  feven  devils  of  which  fhe  was  poffeffed,  they  un¬ 
derhand  no  other  than  a  real  poffeflion,  which  is  not 
inconfiHent  with  a  holy  life,  This  indeed  is  the  moH 
probable  opinion,  and  that  which  has  been  beH  flip- 
ported.  In  particular,  the  author  of  a  “  Letter  to- 
Jonas  Hamvay”  on  the  fubjeft  of  Magdalen  Houfe, 
pubh med  in  1758,  has  fhownhy  a  variety  of  learned 


was  not  the  finner  fpoken  of  by  Luke,  but  on  the 
^contrary" that  fhe  “  was  a  woman  of  diitin&ion,  and 
very  cafy  in  her  worldly  circumffances.  For  a  while, 
.fhe  had  laboured  under  fame  bodily  indifpofition, 
Which  our  Lord  miraculoufly  healed,  and  for  which 
f  bene  fit  fhe  was  ever  after  very  thankful.  So  far  as 
we  know,  her  condud  was  always  regular  and  free 
'from  cenfure  ;  and  we  may 
195. 
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reafonably  believe,  that 


_ ch  in  February  15x7- 

Her  mother  was  very-  careful  of  her  education,  and 
provided  her  with  tutors  to  teach  her  what  was  fit¬ 
ting.  Her  firfi  preceptor  was  the  famous  Linacre* 
who  drew  up  for  her  ufe  The  Rudiments  of  Gram¬ 
mar,  and  afterwards  De  cmemlata  Jlrutlura  Lati  n  fer~ 
^  7 
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M»'y.  monti  Unfit*.  Linacer  dying  when  (he  .was  but  fix 
""  years  old,  Ludovicos  Vivcs,  a  very  learned  roan  of 
Vales /a  in  Spain,  was  her  next  tutor  ;  and  he  com- 
pofed  for  her  De  ratione  Jlud'ii puerilis.  Under  the  di¬ 
rection  of  thefe  excellent  men,  (lie  became  fo  great  a 
miftrefs  of  Latin,  that  Erafmus  commends  her  for  her 
epillles  in  that  language.  Towards  the  end  of  her 
father’s  reign,  at  the  earned  folicitation  of  Qncen  Ca¬ 
tharine  Parr,  (he  undertook  to  tranflate  Lrafmus's 
Paraphrafe  on  the  gofpel  of  St  John  j  but  being  cad 
into  heknefs,  as  Udall'  relates,  pArtly  by  overmuch 
ftudy  in  this  work,  after  (he  had  made  fome  progrefs 
theiein,  (lie  left  the  reft  to  be  done  by  Dr  Mallet  her 
chaplain.  This  tranfiation  is  printed  in  the  firft  vo¬ 
lume  of  Erafinus’s  J’araphrafe  upon  the  New  Teila- 
inent,  London,  154S,  folio  ;  and  before  it  is  a  Pre¬ 
face,  written  by  Udall,  the  famous  mailer  of  Eton 

fchool,  arid  addrefied  to  the  queen  dowager  (a). _ 

Had  file  been  educated  in  Spain,  however,  and  an  in- 
quiiitor  had  been  her  preceptor,  (he  could  not  have 
imbibed  more  ftrongly  the  bloody  principles  of  Ro- 
ntilh  perfCcution  ;  and  to  the  eternal  difgrace  of  the 
L  ugh  ill  prelacy,  though  the  reformation  had  taken 
root  in  both  univerfities,  ihe  found  Englifti  bifhops 
ready  to  carry  her  cruel  defigns  to  fubvert  it,  into  ef¬ 
fectual  execution.  King  Edward  her  brother  dying 
the  fcth  of  July  1553,  (lie  was  proclaimed  queen  the 
fame  month,  and  crowned  in  October  by  Stephen 
Gardiner  bilhop  of  Winchelter.  Upon  her  accef- 
fion  to  the  throne,  Ihe  declared,  in  her  fpetch  to  the 
council,  that  (he  would  not  persecute  her  Proteftant 
fubjecls:  but  in  the  following  month,  flic  prohibited 
preaching  without  a  fpecial  licence ;  and  before  the 
•expiration  of  three  months,  the  Proteftant  bifhops 
were  excluded  the  honfe  of  lords,  and  all  the  llatutes 
Vol.  X.  Part  II, 


6ot  ]  MAR 

of  Edward  VI.  refpeCting  the  Proteftant  religion  were  Mary. 

repealed.  In  July  1  ,'54,  (he  was  married  to  Philip  - v— 

prince  of  Spain,  eldeft  fon  of  the  emperor  Charles  V.; 
and  now  began  that  perfection  again  ft  the  Prote- 
ftants  for  which  her  reign  is  fo  juftly  infamous.  Some 
have  fuppofed,  that  the  queen  was  herfelf  of  a  compaf- 
fionate  and  humane  difpofitioni  and  that  moft  of  thofe 
barbarities  were  tranfaCled  by  her  bifhops  without 
her  knowledge  or  privity.  Without  her  knowledge 
and  privity  they  could  not  he :  it  would  be  a  better 
defence  of  her  to  fay,  that  a  drift  adherence  to  a  falfe 
religion,  and  a  confcientious  obfervance  of  its  perni¬ 
cious  and  cruel  dictates,  over-ruled  and  got  the  better 
of  that  goodnefs  of  temper  which  was  natural  to  hen 
But  neither  can  this  plea  be  reafonably  admitted  by 
any  one,  who  confiders  her  unkind  and  inhuman 
treatment  of  her  filler  the  Lady  Elizabeth;  her  ad¬ 
mitting  a  council  for  the  taking  tip  and  burning  of 
her  father’s  body  ;  her  moft  ungrateful  and  perfidious 
breach  of  proinife  with  the  Suffolk  men  ;  her  unge¬ 
nerous  and  barbarous  treatment  of  judge  Hales,  who 
had  flrcnuoufly  defended  her  right  of  fuceeffion  to  the 
crown  ;  and  of  Archbifhop  Cranmer,  who  in  reality 
had  faved  her  life.  )  Shall  we  excufe  all  this  by  faying, 

Tantum  rtlgio  potuit  fuatlere  nalorum  ?  Her  obligations 
to  Cranmer  deferve  to  be  more  particularly  fet  forth. 

Burnet  fays,  “  that  her  firm  adherence  to  her  mother’s 
caufe  and  intereft,  and  her  backwardncfs  in  fubinitting 
to  the  king  her  father,  w’ere  thought  crimes  of  fuch 
a  nature  by  his  inajdly,  that  he  came  to  a  refolution 
to  put  her  openly  to  death  ;  and  that  when  all  others 
were  unwilling  to  r:n  any  rifle  in  faving  her,  Cran¬ 
mer  alone  ventured  upon  it.  In  his  gentle  way  he 
told  the  king,  “  that  (lie  was  young  and  indifcreet,  and 
therefore  it  was  no  wonder  if  flie  obiliuately  adhered 
4  G  to 


-  \  A)  this  preface  contains  many  reflections  which  may  very  much  edify  the  females  of  this  ao-e  we 
fha  1  for  their  fakes  here  tranfcr.be  a  part  of  it.  Mr  Udall  takes  occafion  in  it  to  oblerve  to  her  maieflv 
Ihe  gieat  number  of  noble  women  at  that  time  in  England,  not  only  given  to  the  ftudv  of  human  fciences 

vm>hft!TSK  rnes’  bUt  a  f0„r°  ,hT"Shl>r  exPert  •»  thc  Holy  Scriptures,  that  they  were  able  to  compare 
with  the  beft  writers,  as  well  in  enduing  and  penning  <»t  godly  and  fruitful  treatifes,  to  the  inftruaion  mid 

Fn^liflf  °f  ‘?imS  r"  th  o  knowle%  of  God,  as  alfo  in  tranflating  good  books  otit  of  Latin  or  Greek  into 
Ln  lifh,  for  the  ufe  and  commodity  offuch  as  are  rude  and  ignorant  of  the  faid  tongues.  It  was  now  (he 
laid)  no  news  in  England  to  fee  young  damfels  in  noble  lioufes,  and  in  the  courts  of  princes,  inflead  of  cards 
and  other  1  mlru ments  of  idle  trifling,  to  have  continually  in  their  hands  either  pfalms,  homilies,  and  other  de- 

cr^Tn’tf110115/  °r  pfe  L11!8  CPd  rS’  or  fcine  book  «n,oly  feripture  matters,  and  as  familiarly  both  to  read 
cr  leafon  thereof  in  Greek  Latin  French,  or  Italian,  as  in  Englifli.  It  was  now  a  common  thing  to  fee 

r  w2mS  V,ai"r  ln  dy  0f  g0Od  tttetl;  tl,at  they  wi,li,,g1y  fet  aI1  other  vain  paftimes  afnought 

icr  learning  s  fake.  It  was  now  no  news  at  all  to  fee  queens  and  ladies  of  moft  high  ellate  and  progeny,  in- 

ftead  of  courtly  dalliance,  to  embrace  virtuous  exercifes  of  reading  and  writing,  and  with  moft  earned  ftudv 
Wh  early  and  late,  to  apply  themfehes  to  the  acquiring  of  knowledge,  as  well  in  all  other  liberal  arts  and 
difciphnes,  as  alfo  moft  efpecially  of  God  and  Ins  holy  word.  And  in  this  behalf  (fays  he),  like  as  to  your 
h.ghnefs,  as  well  for.compofing  and  felting  forth  many  godly  pfalms,  and  divers  other  contemplative  medita- 
ions,  as  h  o  orcaufing  thefe  paraphrafes  to  be  tranflated  into  our  vulgar  tongue,  England  can  never  be  able 
to  render  thanks  fufhcient ;  fo  may  it  never  be  able,  as  her  deferts  require,  enough  to  praife  and  magnify  the 
moil  noble,  the  moft  virtuous,  the  moft  witty,  and  the  mod  (tudious  lady  Mary’s  grace,  for  taking  fuch  nain 

rk  n  dH'  t“  tranating  nhlS  Pan,pllrafc  °r  ErafmU8  uPon  gofpel  of  St  John.— W], at  could  be  a  more 
KT  HJi!‘liai0nf|ler  conftant  purpofe  to  promote  God’s  word,  and  the  free  grace  of  his  gofpel  ?  ’  See. 

r  L  all  was  miftaxen  ;  flie  never  meant  any  fuch  thing:  for  foon  after  her  acceflion  to  the  throne,  a  pro¬ 
clamation  was  iffued  for  calling  in  and  fupprefling  this  very  book,  and  all  others  that  had  the  lead  tendency 
towards  furthering  the  reformation.  And  Mr  Walpole  is  of  opinion,  that  the  ficknefs  which  came  upon  hi 
while  (he  was  tranflating  St  John,  was  all  affeded  ;  “  for  (fays  he)  (he  would  not  fo  eafilv  have  been  call  inti 
licknefs,  had  (he  been  employed  on  the  Legends  of  St  Terefa  or  St  Catharine  of  Sienna."’ 
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to  that  which  her  mother  and  all  about  her  had 
been  infufing  into  her  for  many  years ;  but  that 
it  would  appear  ftrange,  if  he  fhould  for  this  caufe 
fo  far  forget  the  father,  as  to  proceed  to  extremi¬ 
ties  with  his  own  child;  that  if  fhe  were  feparated 
from  her  mother  and  her  people,  in  a  little  time  there 
might  be  ground  gained  on  her ;  but  that  to  take 
away  her  life,  would  raife  horror  through  all  Europe 
again  ft  him  by  which  means  he  preferved  her. 

Along  with  Archbifhop  Cranmcr,  who  had  thus 
faved  her  life,  the  bifhops  Ridley  and  Latimer  were  al- 
fo  condemned  for  herefy  at  Oxford,  and  afterwards 
burnt.  In  1 556,  the  perfection  became  general;  and 
Proteflants  of  all  ranks  and  ages,  and  of  both  fexes,  fell 
vi&ims  to  papal  fury.  It  is  obfervable,  likewife,  that 
the  fame  perfidious  violation  of  proinifes  and  treaties 
prevailed  in  the  queen's  council,  with  refpedt  to  public 
affairs.  By  the  treaty  of  marriage  concluded  between 
the  queen  and  Philip,  it  was  exprefsly  ftipulated  that 
England  fhould  not  be  engaged  in  any  wars  with 
France  on  account  of  Spain;  yet  in  1557,  Philip, 
who  had  brought  immenfe  fums  of  money  into  Eng¬ 
land,  procured  an  offenfive  and  defenfive  alliance 
againfl  France,  from  the  Englifh  adminiflration,  and 
8 coo  of  the  queen's  choicefl  troops  were  fent  over  to 
the  a  Hi  fiance  of  the  Spaniards  in  the  Low  Countries  : 
the  lofs  of  Calais  to  the  French  was  the  firfl  fruit  of 
this  war  ;  and  fome  affert,  that  upon  this  fingle  occa- 
fion  the  queen  fhowed  a  flrong  attachment  to  her  na¬ 
tive  country,  lamenting  this  ftroke  fo  deeply,  that  it 
occafioned  her  death  ;  but  it  is  better  authenticated, 
that  flie  was  carried  off  by  an  epidemic  fever,  which 
raged  fo  violently  that  it  did  not  leave  a  fufficient  num¬ 
ber  of  men  in  health  to  get  in  the  harvefl.  She  had 
Jong,  however,  been  a  prey,  if  not  to  remorfe,  yet  to 
disappointment  and  chagrin,  arifing  from  various  crofs 
accidents,  fuch  as  want  of  children,  and  the  abfence 
and  unkindnefs  of  Philip  confequent  thereupon.  Her 
death  happened  Nov.  7.  1558,  in  the  43d  year  of  her 
age,  after  a  reign  of  five  years,  four  months,  and  ele¬ 
ven  days.  There  are  fome  things  of  her  writing  flill 
extant.  Strype  has  prefeived  three  piayers  or  medi¬ 
tations  of  hers  :  the  firll,  “  Againlt  the  affaults  of 
vice  the  fecond,  “  A  meditation  touching  adverfi- 
ty  the  third,  “  A  prayer  to  be  read  at  the  hour  of 
death."  In  Fox’s  Ads  and  monuments"  are  print¬ 
ed  eight  of  her  letters  to  king  Edward  and  the  lords 
of  the  council,  on  her  nonconformity,  and  on  the  iin- 
prifonment  of  her  chaplain  Dr  Mallet,  In  the  Syl- 
h>ge  tpijhhrum  are  feveral  more  of  her  letters,  extreme¬ 
ly  curious ;  one  of  her  delicacy  in  never  having  writ¬ 
ten  but  to  three  men  ;  one  of  affection  for  her  lifter  ; 
one  after  the  death  of  Anne  Boleyn  ;  and  one  very 
remarkable  of  Cromwell  to  her.  In  “  Haynes’s  State 
Papers,"  are  two  in  Spanifh,  to  the  emperor  Char.  V. 

- — ri  here  is  alfo  a  French  letter,  printed  by  Stripe 
from  the  Cotton  library,  in  anfwer  to  a  haughty 
mandate  from  Philip,  when  he  had  a  mind  to  marry 
the  lady  Elizabeth  to  the  duke  of  Savoy,  againil  the 
queen's  and  princefs's  inclination  :  it  is  written  in  a 
moft  abjed  manner,  and  a  wretched  ftyle. 

Mary  of  Medicis ,  wife  of  Henry  IV.  king  of  France, 
was  declared  foie  regent  of  the  kingdom  in  16 10,.  du¬ 
ring  the  cunfternation  which  the  affaffination  of,  that 
beloved  king  had  occafioned.  By  her.  ambitious  in- 
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trigues,  the  nation  loft  all  its  influence  abroad,  and 
was  torn  to  pieces  at  home  by  contending  fa&ions. 
After  feveral  viciffitudes  of  fortune,  fhe  was  aban¬ 
doned  by  her  fon  Louis  XIII.  whole  reign  had  been 
conftantly  difturbed  by  the  civil  commotions  fhe  had 
occafioned  ,*  and  died  in  indigence  at  BrufTels,  in  1642, 
aged  68.  She  built  the  fuperb  palace  of  Luxembourg 
at  Paris,  and  embellifhed  that  city  with  aquedu&s  and 
other  ornaments. 

Mary  queen  of  Scotland,  daughter  of  James  V. 
was  born  in  the  royal  palace  of  Linlithgow  on  the  8th 
of  December  1942.  Her  mother  was  Mary,  the 
eldeft  daughter  of  Claude  duke  of  Guife,  and  widow 
of  Louis  duke  of  Longueville.  Her  fathei  dying  a 
faw  days  after  her  birth,  fhe  fcarcely  exifled  before  (lie 
was  hailed  queen. 

The  government  of  a  queen  was  unknown  in  Scot¬ 
land  ;  and  the  government  of  an  infant  queen  could 
not  command  much  refped  from  martial  and  turbu¬ 
lent  nobles,  who  exercifed  a  kind  of  fovereignty  over 
their  own  vafials  ;  who  looked  upon  the  moft  warlike 
of  their  monarchs  in  hardly  any  other  light  than  as 
the  chief  of  the  ariftocracy  ;  and  who,  upon  the 
flighted  difgufts,  were  ever  ready  to  fly  into  rebellion, 
and  to  carry  their  arms  to  the  foot  of  the  throne. — 
James  had  not  even  provided  againft  the  diforders  of 
a  minority,  by  committing  to  proper  perfons  the  care 
of  his  daughter's  education,  and  the  adminiflration  of 
affairs  in  her  name.  The  former  of  thefe  objeds, 
however,  was  not  negleded,  though  the  regency  of 
the  kingdom  was  entrufted  to  very  feeble  hands.  At 
fix  years  of  age  Mary  was  conveyed  to  France,  where 
fhe  received  her  education  in  the  court  of  Henry  II. 
The  opening  powers  of  her  mind,  and  her  natural  dif- 
politions,  afforded  early  hopes  of  capacity  and  merit. 
After  being  taught  to  work  with  her  needle  and  in 
tapeftry,  fhe  was  inftruded  in  the  Latin  tongue  ;  and 
file  is  faid  to  have  underftood  it  with  an  accuracy, 
which  is  in  this  age  very  uncommon  in  perfons  of  her 
fex  and  elevated  rank,  but  which  was  not  then  fur- 
prifiiig,  when  it  was  the  fafhion  among  great  ladies  to. 
llndy  the  ancient  languages.  In  the  French,  the  Ita¬ 
lian,  and  the  Spanifh  tongues,  her  proficiency  was  ftilL 
greater,  and  fhe  fpoke  them  with  equal  eafe  and  pro¬ 
priety.  She  walked,  danced,  and  rode  with  enchant¬ 
ing  gracefulnefs  ;  and  fhe  was  qualified  by  nature,  as- 
well  as  by  art,  to  attain  to  diftindion  in  painting, poetry, 
and  mufic.  To  acconiplifli  the  woman  was  not,  how¬ 
ever,  the  foie  objed  of  her  education.  Either  fhe  was 
taught,  or  fhe  very  early  difeovered,  the  neceflity  of 
acquiring  fuch  brandies  of  knowledge  as  might  enable 
her  to  difeharge  with  dignity  and  prudence  the  duties 
of  a  fovereigu  ;  and  much  of  her  time  was  devoted  to 
the  ftudy  of  hiftory,  in  which  file  delighted  to  the 
end  of  her  life. 

Whilft  Mary  refided  in  the  court  of  ITenry  II. 
her  perfonal.  charms  made  a  deep  impreffion  on  the 
mind,  of  the  Dauphin.  It  was  in  vain  that  the  con- 
ftable  Montmorency  oppofed  their  marriage  with  all 
his  influence.  The  importance  of  her  kingdom  to 
France,  and  the  power  of  her  uncles  the  princes  of 
Lorraine,,  were  more  than  fufficient  ta  counterad  his 
intrigues ;  and  the  Dauphin  obtained  the  moft  beautir 
ful  princefs  in  Chriftendom. 

Though  this  alliance  placed  the  queen  of  Scotland* 
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M»ry.  m  the  moll  confpicuous  point  of  view,  in  the  politeft  in  the  church  of  Rome,  and  was  ftrongly  attached  Ma ty. 

-v  court  of  Europe,  anddrew  to  her  thofe  attentions  which  to  that  fuperdition  ;  Yet  (he  had  either  moderation  — v— 

are  in  the  high  ell  degree  pleafing  to  a  female  mind  111  enough  in  her  fpirit,  or  difcretion  enough  in  her  un- 

the  gaiety  of  youth  ;  it  may  yet  be  confidered  as  ha-  demanding,  rot  to  attempt  any  innovation  in  the 

ving  accidentally  laid  the  foundation  of  the  greated  part  prevailing  faith  of  protedantifm.  She  allowed  her 
of  her  future  misfortunes.  Elizabeth,  who  now  fway-  fubjeds  the  full  and  free  exercife  of  their  new  religion, 
ed  the  fceptre  of  England,  had  been  declared  illegiti-  and  only  challenged  the  fame  indulgence  for  her  own. 
r^»by  an  i&  cf  P^ament : :  and  though  the  Eng-  She  contrived  to  attach  to  her,  whether  from  his  heart 
lilh  1  roteitants  paid  no  regard  to  a  declaration  which  or  only  in  appearance,  her  natural  brother,  the  prior 
was  compelled  by  the  tyrannic  violence  of  Henry  VIII.  of  St  Andrew’s  ;  a  man  of  drong  and  vigorous  parts, 
and  which  he  himfelf  had  indeed  rendered  null  by  call-  who,  though  he  had  taken  the  ulual  oath  of  obedience 
ing  his  daughter  to  the  throne  after  her  brother  and  to  the  Pope,  had  thrown  off  his  fpiritual  allegiance, 
eider  fitter;  yet  the  papifts  both  at  home  and  abroad  and  placed  himfelf  at  the  head  of  the  reformers.  By 
had  objections  to  the  legitimacy  of  Elizabeth’s  birth,  his  means  (lie  cruffied  an  early  and  formidable  rebel- 
founded  on  principles  which  with  them  had  greater  lion;  and  in  reward  for  his  fervices  conferred  upon  him 
weight  than  the  ads  of  any  human  legiflature.  Mary  a  large  eftate,  and  created  him  Earl  of  Murray.  For 
was  unqueftionably  the  next  heir  in  regular  fucceflion  two  or  three  years  her  reign  was  profperous,  and  her 
/to  the  Englifh  throne,  if  Elizabeth  fhould  die  without  adminiftration  applauded  by  all  her  fubieds,  except 
Jegitimate  iffue  ;  and  upon  her  marriage  to  the  Dau-  the  Protedant  preachers  ;  and  had  (he  either  remained 
phm,  (he  was  induced  by  the  perfuafion  of  her  uncles,  unmarried,  or  bellowed  her  affections  upon  a  more 
by  the  authority  of  the  French  king,  and  no  doubt  worthy  objed,  it  is  probable  that  her  name  would  have 
partly  by  her  own  ambition,  to  alFurae  the  title  and  defeended  to  pofterity  among  thofe  of  the  mod  fortu- 
°L  <^lieen  °*  anc*  Inland..  Thefe,  In-  nate  and  the  moll  deferving  of  Scottifh  monarchs. 

deed,  1 he  forebore  as  foon  as  (he  became  her  own  But  a  queen,  young,  beautiful,  and  accomplifhed, 
miltrels ;  but  the  having  at  all  affumed  them  was  an  an  ancient  and  hereditary  kingdom,  and  the  expee- 
o hence  which  Elizabeth  could  never  forgive,  and  which  tation  of  a  mightier  inheritance,  were  objects  to  excite 
rankling  in  her  bofom  made  her  many  years  afterwards  the  love  and  ambition  of  the  mod  illudrious  perfon- 
puifue  the  unhappy  queen  of  Scots  to  the  block.  ages.  Mary,  however,  who  kept  her  eye  (teadily 
Henry  II  dying  foon  after  the  marriage  of  the  fixed  on  the  Englidi  fucceflion,  rejeded  evert'  offer  of 
.Dauphin  and  Mary,  they  mounted  the  throne  of  a  foreign  alliance ;  and,  fwayed  at  fird  by  prudential 
trance.  In  that  elevated  (lation,  the  queen  did  not  motives,  and  afterwards  by  love  the  mod  exceflive, 
tail  to  didinguilh  herfelf.  The  weaknefs  of  her  hulband  (he  gave  her  hand  to  Henry  Stuart,  lord  Darnley,  the 
(erved  to  exhibit  her  accomphlhments  to  the  greated  fon  of  the  earl  of  Lenox.  This  nobleman  was,  af- 
advantage  ;  and  in  a  court  where  gallantry  to  the  fex,  ter  herfelf,  the  neared  heir  to  the  crown  of  England  : 
and  the  mod  profound  refped  for  the  perfon  of  the  he  was  likewife  the  fird  in  fucceffion  after  the  earl  of 
lovereign,  were  infeparable  from  the  manners  of  a  gen-  Arran  to  the  crown  of  Scotland  ;  and  it  is  known 
tleman,  (he  learned  the  fird  leffons  of  royalty.  But  that  James  V.  had  intended  to  introduce  into  his 
this  (cene  of  fuccefsful  grandeur  and  unmixed  feli-  kingdom  the  Salique  law,  and  to  fettle  the  crown  up- 
city  was  of  (hort  duration.  Her  hufband  Francis  on  Lenox  in  preference  to  his  own  daughter.  Thefe 
died  unexpectedly,  after  a  (hort  reign  of  fixteen  confiderations  made  Mary  folicitous  for  an  interview 
months.  Regret  for  his  death,  her  own  humiliation,  with  Darnley  ;  and  at  that  interview  love  dole  into 
the  di  (grace  of  her  uncles  the  princes  of  Lorraine,  her  heart,  and  effaced  evert' favourable  thought  of  all 
which  indantly  followed,  and  the  coldnefs  of  Catha-  her  other  fuitors.  Nature  had  indeed  been  lavifli  to 
nne  of  Medics  the  queen  mother,  who  governed  him  of  her  kindnefs.  He  was  tall  of  dature ;  his 
her  ion  Charles  IX.  plunged  Mary  into  inexpreflible  countenance  and  (hapes  were  beautiful  and  regular  • 
iorrow.  She  was  invited  to  return  to  her  own  king-  and,  amidd  the  mafks  and  dancing  with  which  his  ar- 
dom,  and  (he  tried  to  reconcile  herfelf  to  her  fate.  rival  was  celebrated,  he  dione  with  uncommon  ludre. 

She  was  now  to  pafs  from  a  (itnation  of  elegance  But  the  bounty  of  nature  extended  not  to  his  mind 
and  fplendour  to  the  very  reign  of  incivility  and  tur-  His  underdanding  was  narrow  ;  his  ambition  exceflive 
bulence,  where  mod  of  her  accomplidiments  would  be  his  obdinacy  inflexible  ;  and  under  the  guidance  of  no 
utterly  lod.  Among  the  Scots  of  that  period,  ele-  fixed  principle,  he  was  incondant  and  capricious.  He 
gance  of  tade  was  little  known.  The  generality  of  knew  neither  how  to  enjoy  his  profperity  nor  how  to 
them  were  funk  in  ignorance  and  barbarifm  ;  and  what  enfure  it. 

they  termed  religion,  didated  to  all  a  petulant  rudenefs  On  the  29th  of  July  r  565,  this  ill-fated  pair  were 
of  fpeech  and  conduct,  to  which  the  queen  of  France  married  ;  and  though  the  queen  gave  her  hufband 
was  wholly  unaccudomed.  During  her  minority  and  every  poflible  evidence  of  the  mod  extravagant  love  • 
n  uro6’  *  .El roteflant  religion  had  gained  a  kind  of  e-  though  (he  infringed  the  principles  of  the  conflitution 
dablilhment  in  Scotland;  obtained,  indeed,  by  violence,  to  confer  upon  him  the  title  of  king ;  and  though  (he 
and  therefore  liable  to  be  overturned  by  an  aft  of  the  was  willing  to  (hare  with  him  all  the  offices,  honours, 
lovereign  and  the  three  edates  in  parliament.  The  and  dignities  of  royalty — he  was  not  fatisfied  with  his 
queen,  too,  was  unhappily  of  a  different  opinion  from  lot,  but  foon  began  to  clamour  for  more  power.  He 
the  great  body  of  her  fubjeds,  upon  that  one  topic,  had  not  been  married  feven  months,  when  he  entered 
winch  among  them  aduated  almod  every  heart,  and  into  a  confpiracy  to  deprive  Mary  of  the  government, 
directed  almod  every  tongue.  She  had  been  educated  and  to  feat  himfelf  on  her  throne.  With  this  view  lie 
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Mary.  headed  a  band  of  factious  nobles,  who  enteied  her 
chamber  at  night ;  and  though  (he  was  then  far  advan¬ 
ced  in  her  pregnancy,  murdered  her  fecretary  in  her 
jkefence,  whilit  one  of  the  ruffians  held  a  cocked  pi- 
iloi  to  her  bread.  Such  an  outrage,  together  with  his 
infidelity  and  frequent  amours,  could  not  fail  to  allie- 
nate  the  affedions  of  a  high  fpirited  woman,  and  to 
open  her  eyes  to  thofe  defeats  in  his  charader  which 
the  ardors  of  love  had  hitherto  prevented  her  from 
feeing.  She  fighed  and  wept  over  the  precipitation 
of  her  marriage  :  but  though  it  was  no  longer  poflible 
to  love  him,  (he  Hill  treated  him  with  attention  and 
refped,  and  laboured  to  fafiiion  him  to  the  humour  of 
her  people. 

This  was  labour  in  vain.  His  prepoflerous  vanity 
and  afpiring  pride  roufed  the  refentment  and  the 
fcorn  of  the  nobles  :  his  follies  and  want  of  dignity 
made  him  little  with  the  people.  He  defertcd  the  con- 
fpirators  with  whom  he  had  been  leagued  in  the  aflaffi- 
nation  of  the  fecretary ;  and  he  had  the  extreme  im¬ 
prudence  to  threaten  publicly  the  earl  of  Murray, 
who',  from  his  talents  and  his  followers,  poffeffed  the 
grcatefl  power  of  any  man  in  the  kingdom.  The 
confcquence  was,  that  a  combination  was  formed  for 
the  king’s  deftrndion  ;  and,  on  the  ictli  day  of  Febru¬ 
ary  1567,  thediouie  in  which  he  then  refided  was  early 
in  the  morning  blown  up  with  gun-powder,  and  his 
dead  and  naked  body,  without  any  marks  of  violence, 
was  found  in  an  adjoining  field. 

Such  a  daring  and  atrocious  murder  filled  every 
mind  with  horror  and  attoniihment.  The  queen,  who 
had  been  in  fome  meafure  reconciled  to  her  hufband, 
was  overwhelmed  with  grief,  and  took  every  method 
in  her  power  to  difeover  the  regicides  ;  but  for  fome 
#  days  nothing  appeared  which  could  lead  to  the  difeo- 
\ery.  Papers  indeed  were  polled  on  the  moll  confpi- 
cuous  places  in  Edinburgh,  accufing  the  earl  of  Both¬ 
ell  of  the  crime  ;  and  rumours  were  induftroufly 
circulated  that  his  horrid  enterprife  was  encouraged 
by  the  queen.  Confcious,  it  is  to  be  prefumed,  of  her 
own  innocence,  Mary  was  the  lefs  difpofed  to  believe 
the  guilt  of  Bothwell,  who  was  accufedas  having  only 
aded  as  her  inllruiricnt ;  but  when  he  was  charged 
with  the  murder  by  the  earl  of  Lenox,  Ihe  inflantly 
ordered  him  on  his  trial.  I  hrough  the  management 
of  the  earl  of  Morton  and  others,  who  were  afterwards 
difeovered  to  have  been  partners  in  his  guilt,  Bothwell 
was  acquitted  of  all  (hare  and  knowledge  of  the  king’s 
murder  ;  and  what  is  abfolutely  aflonifiiing,  and  (hows 
the  total  want  of  honour  at  that  time  in  Scotland,  this 
flagitious  man  procured,  by  means  of  the  fame  treach¬ 
erous  friends,  a  paper  figned  by  the  majority  of  the 
nobles,  recommending  him  as  a  fit  hufband  for  the 
queen  ! 

Armed  with  this  inftrument  of  mifehief,  which  he 
weakly  thought  fufficient  to  defend  him  from  danger, 
Bothwell  foon  afterwards  feized  the  perfon  of  his  fove- 
reign,  and  carried  her  a  prifoner  to  his  cattle  at  Dun¬ 
bar.  It  has  indeed  been  alleged  by  the  enemies  of 
the  queen,  that  no  force  was  employed  on  the  occa¬ 


sion  ;  that  Ihe  was  feized  with  her  own  confent ;  and  Mary. 

that  file  \va3  even  privy  to  the  fubferibing  of  the  - v— 

bond  by  the  nobles.  But  it  has  been  well  obferved 
by  one  of  her  ablcft  vindicators  (a),  that  “  her  previous 
knowledge  of  the  bond,  and  her  acquiefcence  in  the 
feizare  of  her  perfon,  are  two  fa£b  in  apparent  oppo- 
fition  to  each  other.  Had  the  queen  aded  in  concert 
with  Bothwell  in  obtaining  the  bond  from  the  nobles, 
nothing  remained  but,  under  the  fandion  of  their  un¬ 
animous  addrefs,  to  have  proceeded  diredly  to  the 
marriage.  Inflead  ol  which,  can  we  fuppofe  her  fo 
weak  as  to  rejeft  that  addrefs,  and  rather  choofe  that 
Bothwell  fiiould  attempt  to  feize  and  carry  her  off  by 
violence  J— - -an  attempt  which  many  accidents  might 
fruflrate,  and  which  at  all  events  could  not  fail  to  ren- 
dcr  him  or  both  of  them  odious  to  the  whole  nation. 
Common  fenfe,  then,  as  well  as  candour,  mull  induce 
us  to  believe,  that  the  fcheme  of  feizing  the  queen 
was  folely  the  contrivance  of  Bothwell  and  his  affo- 
ciates,  and  that  it  was  really  by  force  that  file  was  carried 
to  Dunbar.”  .  Being  there  kept  a  clofe  prifoner  for 
12  days;  having,  as  there  is  realbn  to  believe,  adually 
fufTcred  the  indignity  of  a  rape  ;  perceiving  no  ap¬ 
pearance  of  a  relcue ;  and  being  fiiowii  the  infamons 
bond  of  the  nobles ;  IVIary  promifed  to  receive  her  ra- 
vi fter  for  a  hufband,  as  in  her  opinion  the  only  refuge 
for  her  injured  honour.  Without  condemning  with 
afperity  this  compliance  of  the  queen,  it  is  impoffible* 
not  to  recollect  the  more  dignified  condud  which 
Richardfon  attributes  in  fimilar  circumltances  to  his 
Clarifl'a  ;  and  every  man  who  feds  for  the  fuffe rings, 
and  refpeds  tlie^  memory  of  Mary,  mufl  regret  that 
lhe  had  not  fortitude  to  reiifl  every  attempt  to  force 
upon  her  as  a  hufband  the  profligate  and  audacious 
villain  who  had  offered  her  fueh  an  infult  as  no  vir¬ 
tuous  woman  ought  ever  to  forgive.  This,  however, 
is  only  to  regret  that  fhe  was  not  more  than  human  ; 
that  ihe  who  poffefledfo  many  perfedions,  fiiould  have 
had  them  blended  with  one  defedl.  “  In  the  irre¬ 
trievable  iituation  of  her  affairs,  let  the  moil  fevere  of 
her  fex  fay  what  courfe  was  left  for  her  to  follow? 

Her  firtt  and  mofl  urgent  concern  was  to  regain  her 
libeity.  1  hat  probably  fhe  attained  by  promifing  to 
be  di reded  by  the  advice  of  her  council,  where  Both¬ 
well  had  nothing  to  fear.”  The  marriage,  thus  inauf- 
picioufiy  contraded,  was  folemnized  011  the  15th  of 
May  1567  ;  and  it  was  the  fignal  for  revolt  to  Mor¬ 
ton,  Lethington,  and  many  of  the  other  nobles,  by 
whofe  wicked  and  relentlefs  policy  it  had  been  chiefly 
brought  about,  and  who  had  bound  themfelves  to- 
employ  their  fwords  againfl  all  perfons  who  fiiould 
prefume  to  diflurb  fo  defirabk  an  event. 

As  Bothwell  was  juflly  and  univerfally  detefled, 
and  as  the  rebels  pretended  that  it  was  only  againft 
him  and  not  againfl  their  fovereign  that  they  had 
taken  up  arms,  troops  flocked  to  them  from  every 
quarter.  The  progrefs  and  iffiie  of  this  rebellion  will 
be  feen  in  our  hiftory  of  Scotland  :  fuffice  it  to  fay 
here,  that  upon  the  faith  of  promifes  the  mofl  folemn, 
not  only  of  perfonal  fafety  to  herfelf,  but  of  receiving 
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as  much  honour,  fervice,  and  obedience,  as  ever  in  any 
u  former  period  was  paid  by  the  nobility  to  the  princes 
her  predcceffors,  the  unhappy  queen  delivered  herfelf 
into  the  hands  of  her  rebels,  and  perfuaded  her  huf- 
band  to  fly  from  the  danger  which  in  her  apprehenfion 
threatened  his  life.  Thefe  promifes  were  indantly 
violated.  The  faithlefs  nobles,  after  infulting  their 
fovereign  in  the  cruelled  manner,  hurried  her  as  a  pri- 
foner  to  a  caftle  within  a  lake,  where  ihe  was  com¬ 
mitted  to  the  care  of  that  very  woman  who  was  the 
mother  of  her  badard  brother  ;  who,  with  the  natural 
infolence  of  a  whore’s  meannefs,  fays  Mr  Whitaker, 
afferted  the  legitimacy  of  her  own  child  and  the  ille¬ 
gitimacy  of  Mar}' ;  and  who  actually  carried  the  na¬ 
tural  vulgarity  of  a  whore’s  impudence  fo  far,  as  to 
flrip  her  of  all  her  royal  ornaments,  and  to  drefs  her 
like  a  mere  child  of  fortune  in  a  coarfe  brown  caflfoc. 

In  this  di lire fs  the  queen’s  fortitude  and  prefence  of 
mind  did  not  forfake  her :  She  contrived  to  make  her 
eicape  from  her  prifon,  and  foon  found  herfelf  at  the 
head  of  6coo  combatants.  This  army,  however,  was 
defeated  ;  and,  in  oppolition  to  the  advice  and  in¬ 
treaties  of  all  her  friends,  (he  haltily  formed  the  re¬ 
solution  of  taking  refuge  in  England,  The  archbi- 
fhop  of  St  Andrew’s  in  particular  accompanied  her  to 
the  border  ;  and  when  fhe  was  about  to  quit  her  own 
kingdom,  he  laid  hold  of  her  horfe’s  bridle,  and  on 
his  knees  conjured  her  to  return  :  but  Mary  proceed¬ 
ed,  witli  the  utmoft  reliance  on  the  friendlhip  of  Eli¬ 
zabeth,  which  had  been  offered  to  her  when  Hie  was 
a  priloner,  and  of  the  fincerity  of  which  fhe  harboured 
not  a  doubt. 

That  prineefs,  however,  who  had  not  yet  forgotten 
her  affumption  of  the  title  and  arms  of  queen  of  Eng¬ 
land,  was  now  taught  to  dread  her  talents  and  to  be 
envious  of  her  charms.  She  therefore,  under  various 
pretences,  and  in  violation  not  only  of  public  faith,  but 
even  of  the  common  rights  of  hofpitality,  kept  her  a 
clofe  prifoner  for  19  years ;  encouraged  her  rebellious 
fubjeCts  to  accufe  her  publicly  of  the  murder  of  her 
hufband  ;  allowed  her  no  opportunity  of  vindicating 
her  honour ;  and  even  employed  venal  fcribblers  to 
blaff  her  fame.  Under  this  unparalleled  load  of  com¬ 
plicated  diftrefs,  Mary  prtferved  the  magnanimity  of  a 
queen,  arid  pra&ifed  with  fincerity  the  duties  of  a 
Chriflian.  Her  fufferings,  her  dignified  affability,  and 
her  gentlenefs  of  difpofition,  gained  her  great  popu¬ 
larity  in  England,  efpecially  among  the  Roman  catho¬ 
lics  ;  and  as  fhe  made  many  attempts  to  procure  her 
liberty,  and  carried  on  a  conltant  correfpondence 
with  foreign  powers,  Elizabeth  became  at  lad  fo 
much  afraid  of  her  intrigues,  that  fhe  determined  to 
cut  her  off,  at  whatever  hazard.  With  this  view  fhe 
prevailed  upon  her  fetvile  parliament  to  pafs  an  a£l 
which  might  make  Mary  anfwerable  for  the  crimes 
of  all  who  fhould  call  themfehes  her  partizans ;  and 
upon  that  flagitious  datute  fhe  was  tried  as  a  traitor 
concerned  in  the  confpiracy  of  Babington:  (fee  Scot¬ 
land).  Though  the  trial  was  conduced  in  a  manner 
which  woulcP  have  been  illegal  even  if  fhe  had  been  a 
fubjed  of  England,  and  though  no  certain  proof  ap¬ 
peared  of  her  connedion  with  the  confpirators,  fhe 
was,  to  the  amazement  of  Europe,  condemned  to  fuf- 
fer  death. 

The  fair  heroine  received  her  fentence  with  great 


compofure  ;  faying  to  thofe  by  whom  it  was  announ-  Mary, 
ced,  “  The  news  you  bring  cannot  but  be  moil  wel-  " 

come,  fincc  they  announce  the  termination  of  my  mi- 
feries.  Nor  do  I  account  that  foul  to  be  deferving  of 
the  felicities  of  immortality' which  can  fhrink  under 
the  fufferings  of  the  body,  or  fcruple  the  flroke  that 
fets  it  free.’’  On  the  evening  before  her  execution* 
for  which,  on  the  fucceeding  morn,  fhe  prepared  herfelf 
with  religious  folemnity  and  perfed  reiignation,  fhe 
ordered  all  her  fervants  to  appear  before  her,  and  drank 
to  them.  She  even  condescended  to  beg  their  pardon 
for  her  omiffions  or  negleds;  and  fhe  recommended  it 
to  them  to  love  charity,  to  avoid  the  unhappy  paffions 
of  hatred  and  malice,  and  to  preferve  theinfelves  iled- 
fafl  in  the  faith  of  Chrift.  She  then  diffributed  a- 
mong  them  her  money,  her  jewels,  and  her  clothes, 
according  to  their  rank  or  merit.  She  wrote  her  will 
with  her  own  hand,  confKtuting  the  duke  of  Guile 
her  principal  executor;  and  to  the  king  and  queen  of 
France  fhe  recommended  her  ion,  provided  he  fhould 
prove  worthy  of  their  effeem. — In  the  caftle  of  Fo- 
theringay  fhe  was  beheaded  on  the  8th  of  February 
*5 87,  in  the  45th  year  of  her  age  ;  and  her  body,  af¬ 
ter  being  embalmed  and  committed  to  a  leaden  coffin, 
was  buried  with  royal  pomp  and  fplendor  in  the  ca¬ 
thedral  of  Peterborough.  Twenty  years  afterwards 
her  bones  were  by  order  of  her  fon  and  only  child  King 
James  I.  removed  to  Weftminfter,  and  depoiited  in  their 
proper  place  among  the  kings  of  England. 

The  general  character  of  Mary,  which  in  the  regular 
order  of  biography  fhould  now  be  laid  before  the  rea¬ 
der,  has  furniihed  matter  of  controverfy  for  200  year  '. 

She  rs  univcrfally  allowed  to  have  had  coniiderable  ta¬ 
lents,  and  a  mind  highly  cultivated.  By  one  party 
fhe  is  painted  with  more  virtues  and  with  fewer  defeats 
than  almoft  any  other  woman  of  the  age  in  which  flie 
lived.  By  another  fhe  is  reprefented  as  guilty  of  the 
groffeft  crimes  which  a  woman  can  commit — adulteiy 
and  the  murder  of  her  hufband.  By  all  it  is  confcffed, 
that,  previous  to  her  connection  witli  the  earl  of  Boih- 
well,  her  life  as  a  Chriilian  was  exemplary,  and  her 
adminiftration  as  a  queen  equitable  and  mild  ;  arid  it 
has  never  been  denied  that  flic  bore  her  tedious  fufler- 
ings  with  fuch  reiignation  and  fortitude  as  are  feldom 
found  united  with  confcious  guilt.  Thefe  are  ltrong 
preemptions  of  her  innocence.  The  moral  characters 
of  men  change  by  degrees ;  and  it  feerns  hardly  con¬ 
fident  with  the  known  principles  of  human  nature,  that 
any  perfon  fhould  at  once  plunge  deliberately  from  the 
fnmmit  of  virtue  to  the  depths  of  vice;  or,  when  funk 
fo  low,  fhould  by  one  effort  recover  his  original  date 
of  elevation.  But  in  this  controverfy  prefumptions 
mult  go  for  nothing.  The  pofitive  evidences  which 
were  brought  again!!  the  queen  of  Scots  are  fo  con- 
clulive,  that  if  they  be  genuine  lhe  mult  have  been 
guilty ;  and  if  they  be  fpurious,  there  can  he  no  doubt 
of  her  innocence.  They  confided  of  a  box  with  let¬ 
ters,  contracts,  and  fonnets,  faid  to  be  written  by  her¬ 
felf  and  fent  to  the  earl  of  Bothwtll.  In  addition  to 
thefe,  the  fuppofed  confcffions  of  the  criminals  who 
had  differed  for  the  king’s  murder  were  originally 
urged  as  proofs  of  her  guilt:  but  thofe  confeffions  are 
now  admitted  by  all  parties  to  be  either  wholly  forged, 
or  fo  grofsly  interpolated  that  no  drefs  whatever  cau 
be  laid  upon  them  \  and  during  Mary’s  life  it  was  af¬ 
firmed 
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'Mary,  ‘firmed  by  her  friends,  and  not  fufficiently  contradidled 
Wr’v  by  her  enemies,  that  the  perfons  who  had  accufed 
Bothwell,  and  were  doubtlefs  his  accomplices,  inftead 
of  criminating  the  queen,  had  openly  protefted  her  in¬ 
nocence  in  their  dying  moments. 

Stuart's  Hi-  This  box  then,  with  its  contents,  was  the  evidence 
Jlory  of  &oMipon  which  her  accufers  had  the  chief  and  indeed  the 
only  reliance  ;  and  it  is  upon  this  evidence,  whatever 
it  be,  that  the  guilt  or  innocence  of  the  Scottifh  prin- 
cefs  muft  finally  be  determined.  It  is  uniformly  af¬ 
firmed  upon  the  part  of  the  earl  of  Murray  and  his 
faction,  that  the  cafket  with  the  letters  and  the  fonnets 
had  been  left  by  Bothwell  in  the  caftle  of  Edinburgh  ; 
that  this  nobleman,  before  he  fled  from  Scotland,  fent 
a  meffenger  to  recover  them;  and  that  they  were  found 
in  the  pofTeffion  of  this  perfon.  The  20th  day  of  June 
1567  is  fixed  as  the  date  of  this  remarkable  difeovery. 
The  governor  of  the  caflle  at  that  time  was  Sir  James 
Balfour.  George  Dalgleifh,  a  fervant  of  BotfnvelPs, 
is  named  as  his  meffenger  upon  this  erand.  He  was 
feized,  it  is  faid,  by  the  domeflics  of  the  earl  of  Mor¬ 
ton  ;  and  it  was  the  earl  of  Morton  himfelf  who  made 
the  actual  produ&ion  of  the  cafket  and  its  contents. 

This  ftory  is  unfupported  by  vouchers,  contains  im¬ 
probabilities,  and  cannot  be  reconciled  with  hiftory 
and  events.  There  remains  not  any  authentic  or  un- 
fufpieious  evidence  that  the  queen  had  difhonoured  the 
bed  of  Lord  Darnley  ;  and  there  is  the  mofl  fatisfac- 
-f  Whita-  tor7  evidence f ,  that  though  Bothwell  was  entrufled 
her  s  Vindi -  with  the  defence  of  the  borders  on  account  of  his  tried 
courage  and  loyalty,  he  was  privately  difliked  by  Mary 
for  his  uncommon  zeal  in  the  caufe  of  Proteftantifm. 
At  the  very  time  when  the  queen  is  faid  to  have  had 
the  mofl  violent  love  for  that  nobleman,  and  with  him 
to  have  been  carrying  on  the  mofl  criminal  intercourfe 
againfl  her  hufband,  we  know  both  from  Randolph 
and  from  Knox,  that  Bothwell  refufed  to  gratify  her  by 
the  fmallefl  compliance  with  the  ceremonies  of  her  reli¬ 
gion,  though  many  of  the  other  Proteflant  peers  fcrupled 
not  to  accompany  her  to  the  celebration  of  the  mafs. 

1  hat  the  villain  who  could  deliberately  commit  mur¬ 
der,  fliould  be  fo  fcrupuloufiy  confcientious  with  re- 
fpedt  to  modes  of  faith  and  worfhip,  as  to  Hand  for- 
ward  with  a  peculiar  {train  of  bravery  to  oppofe,  in  a 
favourite  meafure,  the  queen,  who  was  then  admitting 
him  to  her  bed,  and  actually  forming  plans  for  raifing 
him  to  her  throne,  is  furely,  to  fay  the  lcaft  of  it,  ex¬ 
tremely  improbable. 

But  let  us  fuppofe  this  non-compliance  on  the  part 
of  Bothwell  to  have  been  a  meafure  concerted  between 
the  queen  and  him  to  conceal  more  effeaually  from 
the  eyes  of  the  public  the  criminal  intercourfe  in 
which  they  were  engaged  ;  is  it  not  very  furprifmg, 
that  of  fuch  politicians,  the  one  fhould  have  ’written 
thofe  letters,  and  the  other  have  left  them  in  the  power 
of  their  enemies  ?  The  earl  of  Bothwell  was  expofed 
to  more  than  fufpicions  of  a  concern  in  the  murder 
ot  the  king.  Thefe  papers  contained  manifeft  proofs 
of  his  guilt.  It  evidently  was  not  his  intereil  to  pre- 
ierve  them :  or  admitting,  that  till  his  marriage  was 
foie m nized  with  the  queen  he  might  look  upon  them 
as  h,s  bea  fecurity  for  the  realifing  of  his  ambitious 
hopes,  yet,  after  that  event,  when  all  his  former 
triends  had.deferted  him,  he  mUa  have  felt  the  ftronir. 
dt  inducements  to  deftroy  fuch  a  criminal  correfpon. 
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dence ;  and  Mary  muft  have  been  ardently  animated  Mn\ 
with  the  fame  wifh.  The  caftle  of  Edinburgh,  where  — v* 
the  box  is  faid  to  have  been  lodged,  was  at  this  time 
entirely  at  their  command ;  and  Sir  James  Balfour* 
their  deputy,  was  the  creature  of  Bothwell.  If  his 
enemies,  who  were  now  in  arms  againft  him,  fhould 
pofTefs  themfelves  of  tins  box  and  its  contents,  his 
deftru&ion  was  inevitable.  From  his  marriage  till 
the  5th  day  of  June,  it  was  in  his  power  to  have  de- 
ftroyed  the  fatal  papers  ;  and  if  they  had  exifted,  it 
is  not  to  be  imagined  that  he  would  have  negledled  a 
ftep  fo  expedient,  not  only  for  his  own  fecurity  and 
reputation,  but  alfo  for  thofe  of  the  queen.  During 
all  this  time,  however,  he  made  no  effort  to  recover 
his  box  and  letters :  he  had  lodged  them  in  the  caftle 
of  Edinburgh  ;  and  there  he  chofe  to  leave  them  in 
the  cuftody  of  a  man  in  N\vhom  he  could  not  have  one 
particle  of  affiance.  This  was  exceffively  foolifh  ;  but 
bis  fubfequent  condufl  was  ftill  more  fo.  Upon  the 
6th  day  of  June,  it  is  evident  that  he  had  reafon  to 
fufpedt  the  fidelity  of  Sir  James  Balfour,  fince  lie 
avoided  to  take  refuge  in  the  caftle  of  Edinburgh  and 
fled  to  Dunbar,  He  returned,  however,  with  an  ar¬ 
my  in  order  to  fight  the  rebels;  The  balance  of  em¬ 
pire  might  then  feem  to  hang  fufpended  between  him¬ 
felf  and  his  enemies  ;  and  in  that  ftate  of  things,  a 
man  of  fuch  commodious  principles  as  Balfour  appears 
to  have  been,  might  be  inclined  to  do  his  old  friend 
and  patron  a  fecret  fervice,  both  to  efface  his  former 
perfidy  and  to  create  himfelf  a  new  intereft  with  him 
in  cafe  he  fhould  be  vi£lorious  over  the  rebels.  Yet 
in  thefe  critical  moments  Bothwell  negledled  to  make 
any  application  to  him  for  the  cafket  and  the  letters ! 

On  the  15th  of  June,  all  his  towering  imaginations 
were  at  once  dallied  to  the  ground.  He  had  come 
to  Carberry-hill,  followed  by  an  army  and  accompa¬ 
nied  by  a  queen  ;  but  lie  fled  from  it  attended  only 
by  a  Angle  fervant,  and  was  glad  to  fhelter  himfelf  in 
the  caftle  of  Dunbar  from  the  vengeance  due  to  his 
crimes.  Yet  in  this  extremity  of  diftrefs  he  is  repre- 
fented  as  trying  a  bold  experiment,  which  he  had  not 
courage  to  try  when  lie  was  fortified  with  the  autho¬ 
rity  of  his  fovereign,  and  when  he  was  facing  the  re¬ 
bels  in  the  field.  In  the  very  hour  when  almoft  every 
friend  had  deferted  him,  he  expected  a  return  of  friena- 
fhip  from  a  man  who  had  deferted  him  at  lirft  only 
becaiife  he  fufpefted  him  to  he  in  danger.  At  this  period 
he  fent  his  fervant  George  Dalgleifh  to  wait  upon 
Balfour,  the  adling  governor  of  the  caftle  of  Edin¬ 
burgh,  with  a  requiiition  for  the  box  of  letters,  and 
to  bring  back  the  important  charge,  through  ten  thou- 
fand  dangers,  to  Dunbar.  Though  this  man  was  one 
of  his  agents  in  the  murder  of  the  king,  and  might 
therefore  have  been  fafely  entrufled  with  any  fecret, 
he  did  not  order  him,  as  common  fenfe  requires  lie 
fhould  have  done,  to  deftroy  the  letters  as  foon  as  I15 
fhould  get  them  into  his  pofTeffion.  No  !  he  fent  him 
to  fetch  them  from  the  caftle,  as  if  there  was  no  dan¬ 
ger  in  going  thither,  no  doubt  of  receiving  them 
there,  and  no  difficulty  in  carrying  them  back.  J* To  f  White* 
a  traveller  in  an  eafy  chair,  all  roads  are  fmooth,  an &ktr'sVw* 
all  days  are  fine.  Accordingly  this  fame  Dalgleifh,1 catm' 
though  the  well-known  fervant  of  Bothwell,  makes 
good  liis  entrance  at  the  gates  of  the  city,  though 
thefe  were  guarded  by  450  harquebufiens  all  hoftile  to 

his 
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[  ary.  !i is  mailer,  finds  his  way  to  the  caftlc,  and  delivers 
1  v~*  his  mefiage.  But  what  is  more  allonilhing  than  all, 
he  adually  receives  the  box  of  letters  from  S’r  James 
Balfour.  This  indeed,  fays  Mr  Whitaker,  is  “  o’er- 
doing  Termagant;  it  ont-herods  Herod.”  Balfour 
was  the  dudile  Have  of  feliiihncfs.  He  had  with  in¬ 
finite  perfidioufnefs  turned  againlt  his  friend,  his  pa¬ 
tron,  and  his  queen,  only  becatife  he  faw  them  oppo- 
fed  by  a  party  which  he  thought  would  prove  too  (Iron g 
for  them  ;  but  now  when  they  were  both  plunged 
into  the  loweit  date  of  diitrefs,  and  branded  with  the 
appellation  of  regicides,  his  felfiihnefs  was  fuddenly 
changed  into  generality,  his  mtannefs  gave  place  to 
exalted  fentiments,  and,  at  the  peril  of  his  own  life, 
he  performed  an  heroical  ad  of  kindnefs  !  “  Jn  fueh 
circumftances  (alks  a  contemporary  writer),  is  it  to 
be  thought,  either  that  the  earl  would  fend  to  the 
faid  Sir  James,  or  that  the  faid  Sir  James  would  fend 
any  thing  to  the  earl  ?  Is  it  likely  ?  Is  it  credible  ?” 
No  matter :  Bothwell  is  made  to  fend  for  his  papers 
at  a  time  when  his  difficulties  and  his  defpair  render 
it  improbable  that  he  could  think  of  them,  and  when 
it  was  absolutely  hnpfjihle  that  he  could  recover  them. 
His  mefienger  accordingly  is  intercepted  with  the 
calket  ;  and  the  adverfaries  of  the  queen,  upon  the 
20th  day  of  June,  became  pofTefied  of  vouchers  with 
which  they  might  operate  her  dellrudion.  Thefo  in- 
confiilencies  are  glaring,  and  of  a  force  not  eafily  to 
be  controuled  ;  and  the  ilory  is  open  to  other  objec¬ 
tions,  which  are,  if  poflible,  greater,  and  altogether 
infurmountable. 

By  comparing  different  proclamations  of  the  rebels 
with  the  feveral  difpatches  of  Throgmorton,  who  was 
then  Elizabeth’s  refident  in  Scotland,  Mr  Whitaker 
has  made  it  appear  in  the  highelt  degree  probable,  that 
Dalgleifh  was  not  fei/.ed  till  the  17th  of  July  ;  that  he 
was  then,  in  confequence  of  an  order  iffued  by  the 
court  of  feffion,  apprehended,  together  with  Powrie, 
another  of  Bothwell’s  fervants,  in  that  nobleman’s 
lodgings  in  the  palace  of  Holyroedhoufe ;  and  that 
therefore  he  could  not  be  the  bearer  of  the  letters  in¬ 
tercepted  by  the  earl  of  Morton  on  the  20th  of  June. 
What  adds  greatly  to  this  probability  is  the  account 
which  the  rebels  themfelves  give  of  his  examination. 
A  few  days  after  he  was  taken,  he  was  examined,  fay 
they,  judicially,  in  a  council  where  the  earls  of  Mor¬ 
ton  and  Athol  are  marked  as  prelent.  It  was  natu¬ 
ral  upon  this  occali on  to  make  inquiries  about  the 
calket  and  the  papers*.  No  quellions,  however,  were 
put  to  him  on  that  fubject.  He  was  not  confronted 
with  Sir  James  Balfour,  from  whom  he  had  received 
the  calket ;  nor  with  the  domellics  of  the  earl  of  Mor¬ 
ton,  by  whom  it  was  faid  that  he  had  been  appre¬ 
hended.  He  was  kept  in  prifon  many  months  after 
this  examination  ;  and  during  a  period  when  the  rebels 
were  infinitely  prelTcd  to  apologize  for  their  violence 
againlt  the  queen,  there  were  opportunities  without 
number  of  bringing  him  to  a  confelfion.  Thefe  op¬ 
portunities,  however,  were  avoided  ;  and  there  exilts 
not  the  llightell  evidence  that  the  calket  and  the  pa¬ 
pers  had  ever  been  in  his  poflclnon.  Is  it  then  to  be 
fuppofed,  that  if  the  calket  and  the  papers  Had  really 
been  difeovered  with  him,  the  eflablilhment  of  a  fad 
fo  important  would  have  been  negle&ed  by  the  adver¬ 
saries  of  the  queen  ?  No  !  they  would  have  cilablilhed 


it  by  the  moll  complete  evidence  ;  which  they  were 
fo  far  from  attempting  to  do,  that  the  earliell  account 
which  they  give  of  their  pretended  feizure  of  the  let¬ 
ters  is  dated  fifteen  months  after  the  event  itfelf,  and 
nearly  nine  months  after  the  death  of  Dalgleilli.  To 
have  blazoned  their  difeovery  at  the  time  they  pre¬ 
tend  it  was  made,  might  have  been  attended  with  very 
difagreeable  confequences  ;  for  Dalgleilh,  who  at  his 
execution  afferted  the  innocence  of  the  queen,  and 
actually  charged  the  earls  of  Murray  and  Morton  as 
the  contrivers  of  the  murder,  might  have  found  proof 
that  the  calket  could  not  poffibly  have  been  intercept¬ 
ed  in  his  cnflody. 

The  2cth  of  June  1567  is  fixed  as  the  sera  of  the 
difeovery  of  the  letters.  If  this  difeovery  had  been 
real,  the  triumph  of  the  enemies  of  the  queen  would 
have  been  infinite.  They  would  not  have  delayed  one 
moment  to  proclaim  their  joy,  and  to  reveal  to  her 
indignant  fubje&s  the  fulnefs  and  the  infamy  of  her 
guilt.  They  preferved,  however,  a  long  and  a  pro¬ 
found  filence.  It  was  not  till  the  4th  of  December 
1567  that  the  papers  received  their  firll  mark  of  no¬ 
tice  or  diftin6iion  5  nor  till  the  16th  of  September 
1568,  that  the  earl  of  Morton  was  faid  to  have  inter¬ 
cepted  them  with  Dalgleilh.  From  the  20th  day  of 
June  to  the  4th  day  of  December,  many  tranfadions 
and  events  of  the  highefl  importance  had  taken  place  ; 
and  the  moll  powerful  motives  that  have  influence 
with  men  had  called  upon  them  to  publifh  their  dif¬ 
eovery.  They  yet  made  no  production  of  the  papers, 
and  ventured  not  to  appeal  to  them.  In  the  procla¬ 
mation  which  they  iffued  for  apprehending  Bothwell, 
they  inveigh  again  ft  his  guilt,  and  exprefs  an  anxious 
defire  to  punilh  the  regicides:  yet  though  this  deed 
was  poilerior  to  the  2cth  of  June,  there  is  no  alfer- 
tion  in  it  to  the  difhonour  of  the  queen  ;  and  it  con¬ 
tains  no  mention  of  the  box  and  the  letters.  An  am- 
bafiador  arrived  in  this  interval  from  France,  to  in¬ 
quire  into  the  rebellion  and  the  imprifonment  of  the 
queen  ;  yet  they  apologized  not  for  their  conduCl  by 
communicating  to  him  the  contents  of  the  calket. 
To  Throgmorton,  who  had  inltrudions  to  ad  with 
Mary  as  well  as  with  her  adverfaries,  they  denied  the 
liberty  of  waiting  upon  her  at  Loclilevcn,  where  Ihc 
was  detained  a  clofc  prifoner  ;  and  they  were  earnelt 
to  imprefs  him  with  the  idea  that  her  love  of  Both¬ 
ell  was  incurable.  He  prefled  them  on  the  fubjed 
of  their  behaviour  to  her.  At  different  times  they 
attempted  formally  to  vindicate  themfelves  ;  and  they 
were  uniformly  vehement  on  the  topic  of  the  love 
which  Ihc  bore  to  that  nobleman.  Yet  they  abllained 
from  producing  the  letters  to  him.  “  They  even  fpoke 
of  her  to  him  with  refpttl  and  reverence;”  Which  fure- 
ly  they  could  not  pollibly  have  clone  had  they  been 
then  in  poffcflion  of  the  letters.  They  were  felicitous 
to  divide  the  fad  ion  of  the  nobles  who  adhered  to* 
the  queen  ;  and  there  could  not  have  been  a  meafure 
fo  e  fie  dual  for  this  end  as  the  produdion  of  the  calker 
and  its  contents  :  yet  they  called  no  convention  of 
her  friends,  to  furprife  and  difimite  them  with  this  fa¬ 
tal  difeovery.  They  flattered  the  Proteilant  cler¬ 
gy,  attended  aflemblies  of  the  church,  inllilled  into • 
them  a  belief  of  the  queen  s  being  guilty  of  murder 
and  adultery,  and  incited  Mr  Knox  to  “  inveigh  a- 
gainll  her  vehemently  in  Ins  famous,  to  perfuade  ex.* 

tremities* 
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Miry,  tremitics  towards  her,  and  (as  Throgmorton  conti- 
nues)  to  threaten  the  great  plague  of  God  again  ft  the 
whole  country  and  nation  if  flic  lhould  be  fpared  from 
her  condign  pun j/h  merit but  they  ventured  not  to  ex¬ 
cite  the  fury  of  thefc  ghotlly  fathers  by  exhibiting  to 
them  the  box  and  the  letters.  They  compelled  the 
queen  to  fubfcribe  a  refignation  of  her  crown  ;  and 
they  had  the  flrongefl  reafon  to  be  folieitons  to  juilify 
this  daring  t  ran  fad  ion.  The  box  and  the  letters 

would  have  ferved  as  a  complete  vindication  of  them  : 
yet  they  negleded  to  take  any  notice  of  thefc  impor¬ 
tant  vouchers ;  and  were  contented  with  reding  on 
the  wild  and  frivolous  pretence  that  the  queen,  from 
ficknefs  and  fatigue,  was  difgutted  with  the  care  of 
her  kingdom. 

To  tlie  irrefragable  proof  of  the  forgery  of  the 
letters  arifing  from  their  having  been  fo  long  conceal¬ 
ed,  it  has  been  replied,  that  the  rebels  could  not  pro¬ 
duce  them  fooner  with  any  regard  to  their  own  fafe- 
“JA  conliderable  number  of*  their  fellow- fub- 
t  j/^^’jeds,  headed  by  fome  of  the  moft  powerful  noblemen 
in  the  kingdom,  was  combined  againil  them.  This 
combination  they  could  not  hope  to  break  or  to  van- 
quilh  without  aid  either  from  Fiance  or  England.  In 
the  former  kingdom,  Mary’s  uncles,  the  duke  of 
Guife  and  the  cardinal  of  Lorrain,  were  at  that  pe¬ 
riod  all-powerful,  and  the  king  himfelf  was  devotedly 
attached  to  her.  The  loading  the  queen,  therefore, 
witli  the  imputation  of  being  acceflory  to  the  murder 
of  her  hulband,  would  be  deemed  fuch  an  inexpiable 
crime  by  the  court  of  France,  as  muft  cut  off  every 
hope  of  countenance  or  aid  from  that  quarter.  From 
England,  with  which  the  principal  confederates  had 
been  longand  intimately  conne&ed,  they  had  many  reafons 
toexpeCft  more  eftedlual  fupport  ;  but,  to  their  altonilh- 
irieiit,  Elizabeth  condemned  their  proceedings  with 
afperity.  Her  high  notions  of  royal  authority,  and 
of  the  fubmifiion  due  by  fubje&s,  induced  her  on  this 
occafion  to  exert  herfelf  in  behalf  of  Mary,  not  only 
with  lincerity  but  with  zeal  :  flic  negociated,  fhe  fo- 
licited,  (lie  threatened.  From  all  thefc  circumftances, 
the  confederates  had  every  reafon  to  apprehend  that 
Mary  would  foon  obtain  her  liberty,  and  by  fome  ac¬ 
commodation  be  rettored  to  the  whole,  or  at  lead  to  a 
coufiderable  portion,  of  her  authority  as  fovereign  ; 
and  therefore  they  were  afraid  of  the  confequences  of 
aceuiing  her  publicly  of  crimes  fo  atrocious  as  adul¬ 
tery  and  murder.” 

This  apology  for  the  rebels  confitts  of  afieitions  for 
which  there  is  no  evidence,  and  of  arguments  which  are 
wholly  untenable.  There  is  no  evidence  that  Elizabeth 
exerted  herfelf  in  behalf  of  Mary  with  lincerity  and  with 
zeal.  If  (he  had,  file  would  have  done  more  than  threaten. 

An  EngKIh  army  of  3300  men,  aided  by  the  Scottifh 
combination  which  continued  faithful  to  the  queen, 
would  have  overturned  the  rebel  government  in  the 
fpace  of  a  month.  It  is  inconceivable  that  the  rebels  were 
prevented  by  any  aprelienllon  of  the  queen’s  reftoration 
from  acculing  her  of  the  crimes  of  murder  and  adul¬ 
tery  ;  for  we  learn  from  a  difpatch  of  Throgmorton’s 
dated  the  19th  of  July  1567,  that  “men  of  good  re¬ 
gard  did  then  boldly  and  overtly  by  their  fpeecli,  ut¬ 
ter  great  rigour  and  extremity  againtt  their  fovereign  ; 
faying,  it  ttiall  not  be  in  the  power  of  any  within  this 
realm,  neither  without }  to  keep  her  from  condicn  py- 
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nifhmcnt  for  her  notorious  crimes.”  From  another 
difpatch  of  the  fame  ambaflador’s,  dated  five  days  after 
the  former,  we  learn,  that  through  him  they  actually 
did  accufe  her  to  Elizabeth  of  “  incontinency,  as  well 
with  the  earl  of  Bothwell  as  with  others,  and  likeivife 
of  thc4inurder  of  her  hufband,  of  which,  they  faid,  they 
had  as  apparent  proof  againtt  her  as  might  be  ;  as  well 
by  the  tettimony  of  her  own  band- writing,  which  they 
had  recovered,  as  alfo  by  fuflicient  witnettes.”  This  te- 
ilimony,  however,  was  not  produced  till  more  than 
four  months  afterwards  ;  a  certain  proof,  that  though 
it  was  now  in  the  hands  of  the  manufacturers,  it  was 
not  yet  ready  for  infpedtioii. 

But  let  us  take  the  faCts  of  this  ablefl  antagonitt  of 
Mary  as  he  lias  dated  them,  and  confider  the  argu¬ 
ment  which  they  are  made  to  fupport.  it  is  apparent, 
from  the  latt  quoted  difpatch  of  Throgmorton  f,  that 
it  could  not  1 1  unknown,  either  to  the  court  of  France 
or  the  court  of  England,  that  the  rebels  Were  at  all 
events  determined  to  crown  the  prince,  and  either  to 
put  the  queen  to  death  or  to  keep  her  a  clofe  prifon- 
er  for  life.  Thefe  ddperate  enterpriles,  however, 
could  not,  it  feems,  be  carried  into  effect  without  the 
countenance  and  aid  of  Elizabeth  or  Charles  :  but  E- 
lizabeth’s  notions  of  regal  authority,  and  of  the  fuh- 
mifiion  due  by  fubje&s,  were  high;  and  the  French 
king  was  devotedly  attached  to  the  dethroned  queen. 
If  this  was  fo,  common  fenfe  fays,  that  the  bnfmefs  of 
the  confederates,  fince  they  expected  aid  from  thefe 
princes,  was  to  charge  Mary  at  once  with  the  murder 
and  adultery,  and  fupport  the  charge  with  the  moft 
convincing  evidence  which  they  had  to  product.  No  ! 
fays  this  apologilt  of  theirs,  Charles  IX.  would  have 
confidered  fuclfeondudt  as  a  crime  inexpiable,  though 
he  might  rcafonably  be  expected  to  give  them  his  coun¬ 
tenance  in  putting  to  death,  or  keeping  in  perpetual 
prifon,  for  a  comparatively  venial  offence,  the  queen 
to  whom  lie  was  devotedly  attached  !  This  is  Jtrange 
reafoning  ;  but  it  feeems  not  to  have  occurred  to  the 


rebels  themfelves.  The  letters  made  their  firft  appear¬ 
ance  in  a  fecret  council  aiiembled  by  the  earl  of  Mur¬ 
ray  on  the  4U1  of  December  1567  ;  and  the  reafon 
there  afligntd  by  the  confederates  for  their  unwilling¬ 
ness  to  produce  them  was,  “  That  liiif  they  beare  un¬ 
to  hir  perfon,  wha  fometime  was  tlieire  fovereine,  and 
tor  the  reverrance  of  his  lnajettie,  whais  inoder  file  is, 
as  alfua  tliay  mony  gude  and  excellent  gifts  and  ver- 
tues  quheiewith  God  fometimes  indowit  hir.”  And 
they  proceed  to  fay,  that  they  would  not  have  produ¬ 
ced  them  at  all,  “  gif  otherwife  the  linceritie  of  their 
intentions  and  proceedings  from  the  beginninge  myht 
be  known  toforrein  nacions  and  the  inhabitants  of  this  ile 
(of  whornc  mony  yet  remains  in  fufpence  in  judgment) 
iatislict  and  refolvit  of  the  richtnelnefs  of  their  quar¬ 
rel,  and  the  feeuritie  of  them  and  theire  pottevitie  be 
ony  other  meatie  might  be  providit  and  dlablifhed.” 
So  far  were  they  from  dreaming  that  the  production 
of  the  letters  would  injure  their  caufe  in  the  court  of 
France,  that  we  fee  they  frankly  acknowledged  that 
the  lincerity  and  re&itnde  of  their  proceedings  could 
not  othei  wile  be  mamfelled  t  >  foreign  nations.  In  this 
inltance  they  think  and  talk  like  reafonable  men  ;  but 
they  do.  not  long  preferve  the  fame  coniiilency. 

In  this  aCl  of  council  the  rebels  difeover  the  great- 
ell  anxiety  for  their  pardon  and  lecurity  :  And  “  the 
5  ,  matter 
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Mary,  mattter  being  largclie  and  with  glide  deliberation 

■—v -  reflonit  at  great  length,  and  upon  fundry  daies ;  at 

lall  all  the  find  lords,  barroncs,  and  others  above  ex- 
p remit,  Can  find  no  other  way  or  moyen  how  to  find 
or  make  the  faid  fecuritic  but  be  oppynyngc  and  re¬ 
veling  of  the  truth  and  grundof  the  hail/  matter  fre  thcbe- 
rinumge,  plainlie  and  uprightlie,  &c.  Therefore  the 
lords  of  fecrete  council,  &c.  defires  it  to  be  found  and 
declarit  be  the  ellates  and  haill  body  of  the  parlia¬ 
ment,  that  the  canfe  and  occafion  of  the  tacking  of  the 
queen’s  perfon  upon  the  15th  daie  of  Junii  lafl  by  paft, 
and  holding  and  detaininge  of  the  fame  within  the 
hous  and  place  of  Eochlevin  contincwallie  fenfyne, 
prefentlie,  and  in  all  tymes  comyng ;  and  generally  all 
other  things  inventit,  fpokin,  writtin,  or  donne  be 
them,  or  onny  of  them,  fen  the  tent  daie  of  February 
laft  by  paft  unto  the  daie  and  date  heirof  towiching 
the  faied  queen  hir  perfon  :  that  caus,  and  all  things 
depending  theiron,  or  that  onie  wife  maie  appertcine 
theireto,  &c.  was  in  the  faied  queen’s  awin  default,  in 
as  far  as  be  divers  hir  privie  letters  written 
AND  SUBSCRIV1T  with  hir  awin  hand,  and  fent 
by  her  to  James  Erll  Bothwell,  See.— and  be  her  un- 
godlie  and  dilhonourable  proceedinge  in  a  privait  mar¬ 
riage,  foddanlie  and  unprovilitly,  it  is  moft  certain, 
that  the  was  previe,  art  and  part,  and  of  the  adlual 
devife  and  deid  of  the  for-mencionit  murther  of  the 
kinge,  her  lawchfull  huiband,  our  fovereine  lorde’s 
father,  committit  be  the  faid  James  Erll  Bothwell. 
See.” 

,  Had  the  letters  been  really  genuine,  into  the  ab- 
lurdity  of  this  declaration  no  man  of  common  fenfe 
could  pofiibly  have  fallen.  Truth  is  always  confident 
with  itfelf  5  but  in  a  feries  of  forgeries  contradictions 
are  fcarcely  avoidable.  The  confederates  rofe  in  re¬ 
bellion  againft  the  queen  on  the  1  oth  of  June  ;  they 
faced  her  in  rebellion  at  Carberri e-hill  on  the  15th; 
they  fent  her  away  into  prifon  on  the  16th  :  yet  they 
afterwards  juftified  all  that  they  had  done  fince  the 
tenth  of  February  by  letters,  which,  they  faid,  they 
had  not  till  the  twentieth  of  June  !  “  This  (fays  Mr 
Whitaker),  if  we  confider  it  as  folly,  is  one  of  the  moft 
linking  and  eminent  afts  of  folly  that  the  world  has 
ever  beheld.  But  it  ought  to  be  confidered  in  a  light 
much  more  dilhonourable  to  the  rebels;  and  as  knavery, 
it  is  or.c  of  the  ranked  that  has  ever  been  attempted  to  be 
impofed  upon  the  fons  of  men.”  On  the  4th  of  De¬ 
cember,  it  mud  be  remembered  that  they  had  not  fixed 
any  day  for  the  difeovery  of  the  letters.  The  (lory  of 
the  feizure  ofDaJgleilh  with  the  cadet  was  not  thought 
of  till  near  a  year  afterwards  ;  and  when  it  was  invent¬ 
ed,  they  had  certainly  forgotten  the  date  of  their  aft 
of  council.  In  that  adl,  therefore,  they  were  free  to 
rove  at  large  ;  but  they  roved  very  incautioufly.  By 
grounding  upon  the  letters,  proceedings  prior  to  the 
toth  of  June,  they  plainly  declare  the  difeovery  of 
tbefe  fatal  papers  to  have  been  antecedent  to  the  twentieth. 
By  grounding  upon  them  their  fecret  meiTages  for  fc- 
dition,  their  private  conventions  for  rebellion,  and 
“  every  thing  inventit,  fpokin,  written,  or  done  be 
them,  or  anny  of  them,  refpeCling  the  queen,  Both- 
weft,  or  Darnley,  fen  the  tent  daie  of  February  lad  by 
pad,,  they  even  intimate  the  difeovery  to  have  been 
previous  to  the  murder  of  the  king  ;  and  yet  by  their 
own  accounts  fome  of  tile  letters  were  then  attua/ly  un- 
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^  kftoniflifng  5  and  fhows  t he  extreme  Mary, 
r  rir  °f  carrying  to  any  length  a  confident  feries  ~ 
of  falfehoods.  Even  Murray,  Morton,  and  Lething- 
ton,,  could  not  do  it.  They  knocked  do\Vn  one  nine* 
pin  in  endeavouring  to  fet  up  another  ;  and  they  linal- 
ly  threw  down  all,  by  making  them  mutually  and  fuc- 
ce (lively  to  ftrike  one  another. 

We  have  not  yet  done  with  this  a£t  of  council.  It 
was  with  a  view  to  the  approaching  convention  of  the 
estates  that  it  had  been  formed  and  managed.  It  wad 
a  preparation  for  the  parliament  in  which  the  confpira- 
tors  had  iecnrtd  the  fulled  fway,  and  where  they  pro- 
P?  1  j,J|0  effectuate  their  pardon  and  fecnritv,  and  to 
eliubhm  the  letters  as  decilive  vouchers  againft  the 
queen.  Accordingly,  upon  the  1  ^th  dav  of  December 
1567,  the  three  ellates  were  iifTembled!  The  confpi- 
rators  invited  no  candid  or  regular  inveftigation.  The 
friends  of  the  nation  and  of  the  queen  were  overawed. 

Every  thing  proceeded  in  conformity  to  the  aCl  of 
council.  1  he  confpirators,  by  a  parliamentary  decree, 
received  a  full  approbation  of  all  the  feverities  whicli 
they  had  exercifed  againft  the  queen.  A  pardon  by 
anticipation  was  even  accorded  to  them  for  any  future 
cruelty  they  might  be  induced  to  infliCl  upon  her.—* 

I  he  letters  were  mentioned  as  the  caufe  of  this  fingu- 
lar  law  ;  and  this  new  appeal  to  them  may  be  termed 
the  lecond  mark,  of  their  diltinction.  But,  amidft  the 
plem tilde  of  their  power,  the  confpirators  called  not 
the  ellates  to  a  free  and  honell  examination  of  them. 

I  his,  indeed,  had  the  letters  been  genuine,  would 
a\e  annihilated  for  ever  all  the  confeqnence  of  the 
queen*  Upon  this  meafure,  however,  they  ventured 
not.  1  he  letters  were  merely  produced  in  parliament, 
and  an  a<ft  founded  on  them  ;  but  the  queen  was  not 
brought  from  her  confinement  to  defend  herfelf,  nor 
was  any  advocate  permitted  to  fpeak  for  her.  \Vc 
learn  from  a  paper  of  unqneftionablc  authenticity*,  that  *  WhU 
‘  fi;idne  nobilmen  that  was  her  Grace’s  favouraris  then  *?**£”* 
prefen  t,  buir  with  all  (the  rebel  proceedings  in  this 
parliament),  maift  pnncipdlie  for  fafety  of  hir  Grace’s 
lyfe,  qiihilk,  or  thair  coming  to  parliament,  was  con¬ 
duct  and  fubferyvit  be  ane  greit  part  of  hir  takeris, 
to  be  taken  fra  hir  in  meiil  crewel  manner,  as  is  no- 
tourhe  known.”  By  the  povyer  of  this  magic,  the 
friends  of  Mary,  were  hound  fail.  They  dnrft  not 
venture  to  queition  publicly  the  authenticity  of  the 
letters,  from  their  dread  of  expofmg  the  queen  to  the 
dagger  of  the  a  (Tallin.  The  parliament,  therefore, 
ful  tamed  thefe  forgeries  as  vouchers  of  her  guilt, 
without  ferutmy  or  debate  of  any  kind.  The  confpi¬ 
rators,  who  were  themfelves  the  criminals,  were  her 
accufers  and  her  judges,  and  paflcd  a  law  exadly  id 
the  terms  in  which  the  ad  of  fecret  council  had  be¬ 
fore  drawn  it  up. 

It  was  iiecefiary  to  deferibe  the  letters  both  in  the 
adt  of  council  and  in  the  ordination  of  parliament: 
am.  thefe  deeds  having  fortunately  defeended  to  polle- 
nty,  it  is  apparent,  from  a  comparifon  of  them,  that 
between  the  4th  and  the  15th  days  of  December,  the- 
letters  muft  have  undergone  very  edential  alterations 
under  the  management  of  the  confpirators.  In  th- 
adt  of  council  the  letters  are  deferibed  exprefsly  as 
written  and  fubferivit  with  the  queene’s  awin  hand;” 
but  in  the  aft  of  parliament  they  are  faid  to  be  only, 
written  hehlie  with  hir  awin  hand,”  and  there  is  no 

intimation 
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Mary.  Intimation  that  tliey  were  fubfc riled  by  her.  Whence 

— v - '  arifes  this  difference  ?  From  a  blunder  in  the  clerk  pen¬ 

ning  the  ad  of  council,  fays  one  :  From  a  habit  con¬ 
tra  died  by  the  fame  clerk,  which  made  him  mechanical¬ 
ly  add  fubfcribed  to  written,  fays  another  :  From  the 
carelefsnefs  of  the  writer  who  tranfcribed  the  copy  of 
the  ad  of  council  which  has  defeended  to  us,  fays  a 
third.  Thefe  fubterfuges  have  been  expofed  in  all 
their  weaknefs  by  Meffrs  Tytler  and  Whitaker  :  but 
in  this  lib  fir  ad  it  is  fufficient  to  obferve,  that  they  are 
mere  fuppofitions,  fupported  by  no  evidence  ;  and  that 
the  copy  of  the  ad  of  council  which  we  have  was 
yriven  to  the  minifters  of  Elizabeth  by  the  leaders  of  the 
jadion,  who  were  neither  blundering  clerks,  nor  under 
the  habit  of  mechanically  adding  fubfcribed  to  written . 
Under  one  form,  therefore,  the  letters  were  certainly 
exhibited  before  the  Council,  and  under  another  form 
they  were  produced  in  parliament ;  but  had  they  been 
genuine,  they  would  have  appeared  uniformly  with  the 
fame  face.  The  ckrk  of  the  council  was  Alexander 
Hay,  a  notary  public  accuilomed  to  draw  up  writings 
and  to  atteft  them  ;  and  what  puts  his  'accuracy  with 
refped  to  the  letters  beyond  all  peffibility  of  doubt, 
his  defeription  of  them  is  authenticated  in  the  fulleff 
manner  by  the  fignatures  of  Murray,  Morton,  and  a 
long  train  of  others  who  formed  the  fecret  council. 
The  letters,  therefore,  were  adually  prefented  to  the 
fecret  council  with  the  cuftomary  appendage  of  fub- 
feription  to  them.  But  when  thefe  artificers  of  fraud 
came  to  reflect  more  clofely  on  the  approach  of  parlia¬ 
ment,  and  to  prepare  their  letters  for  the  infpedlion 
of  the  friends  of4  Mary,  they  began  to  fhrink  at  the 
thoughts  of  what  they  had  done.  To  fubftantiate 
the  charge  by  letters  under  her  own  hand,  they  had 
naturally  annexed  her  own  fubfeription,  a  letter  unfub- 
feribed  being  a  folecifm  in  evidence.  But  mo  ft  unfor¬ 
tunately  for  the  caufe  of  complete  forgery,  Mary  was 
1E11  in  poffeffion  of  her  own  feat,  and  he  who  fabri¬ 
cated  the  letters  was  not  an  engraver.  For  this  rea- 
fon,  “  the  allegit  writings  in  form  of  miflive  letters 
or  epiftles,”  fays  the  bifhop  of  Rofs,  in  an  addrefs  to 
Elizabeth,  are  not  fellit  nor  Jignetit.”  They  were 
neither  attefted  by  her  fubfeription  at  the  bottom,  nor 
fecured  by  her  feal  on  the  Outfide.  In  the  fecret  council, 
where  all  were  equally  embarked  in  rebellion,  thefe  o- 
miflions  were  of  no  importance.  But  that  letters,  con¬ 
taining  intimations  of  adultery  and  of  murder,  fhould 
be  fent  by  the  queen  to  the  carl  of  Bothwell,  with  her 
fubfeription  to  them,  and  yet  without  any  guard  of  a 
feal  upon  them,  fo  far  exceed^  all  the  bounds  of  cre¬ 
dibility,  that  they  could  not  expeft  it  to  gain  the  be¬ 
lief  of  parliament.  They  were  ftruck  with  the  ab- 
furdity  of  their  plan,  and  dreaded  a  dete&ion.  They 
were  under  the  necefiity  of  altering  it ;  but  they  could 
not  fupply  the  defect  of  the  feal.  They,  therefore, 
wrote  over  the  letters  anew,  and  with  held  the  fubferip¬ 
tion. 

Thefe  letters  were  “now  as  complete  as  the  confpira- 
tors  wifheri  them  ;  yet  in  this  flate,  while  they  were 
unfubferibed  and  unfealed,  they  wanted  other  forma¬ 
lities  which  are  ufual  in  difpatches.  They  were  with¬ 
out  diredlions,  and  they  had  no  dates.  They  muff, 
therefore,  have  been  fent  by  the  queen  to  Bothwell  as 
*fcn  and  loofe papers ;  yet  they  coataiacicvidencc  againft 
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herfelf,  and  againft  him,  of  the  mod'  horrid"  wicked-  Mary, 
nefs  ;  and  Nicholas  Hubert,  the  perfon  who  is  faid  to  — v~ J 
have  carried  molt  of  them,  was  of  the  loweft  condi¬ 
tion,  and,  as  Dr  Robert  foil  characterizes  him,  “  a 
foolifh  talkative  fellow.* *  Fie  would,  therefore,  furely 
read  thofe  papers,  which  are  polluted  from  end  to  end 
with  open  and  uncovered  adultery,  and  as  furely  re* 
port  their  contents  to  others .  Thefe4  are  moil  incredible 
circumilances,  on  the  fuppofitiou  that  the  letters  are 
authentic,  unlefs  the  queen  was,  what  none  of  her  ene¬ 
mies  ever  reprefented  her,  an  abfolute  idiot. 

The  letters  in  their  coinpofition  bear  no  rcfemblance 
to  the  other  writings  of  the  queen.  They  have  a 
vulgarity,  an  indelicacy,  and  a  coarfenefs  of  exprelliou 
and  manner,  that  by  no  means  apply  to  her.  They 
breathe  nothing  of  the  paffion  of  love  befldes  the  im- 
pulfcs  of  the  fenfual  appetite  ;  and  they  reprefent  a 
queen  highly  accomplilhed  in  love  with  one  of  her 
fubjedts,  as  adting  with  all  the  fneaking  humility  of  a 
cottager  to  a  peer  f.  A  few  inffances  will  (how  this,  f  7P&7i3wv 
tf  The  devil finder  us,”  fhe  is  made  to  exclaim,  “  and 
God  knit  us  togidder  for  ever  for  the  mailt  faithful 
coupill  that  ever  lie  uni  tit :  this  is  my  frith  ;  1  will  die 
in  it."  “  I  am/*  fhe  fays  in  another  place,  “  varrey 
glad  to  wryte  unto  zow  quhen  the  reft  are  fleipand; 
fen  I  cannot  ileip  as  they  do,  and  as  /  wold  defyre , 
that  is,  in  your  armes ,  my  dear  lufe.M  “  Seeing  to 
obey  zow,  my  dear  lufe,  I  fpare  nouther  honor ,  confciencz *  , 
hafarde ,  nor  greatn  quhatfumever  ;  tak  it ,  I  pray  zoil% 
in  glide  part ,  as  from  the  maift  faithful  luifer  that  ever 
ze  had,  or  ever  fall  have,”  “  Se  not  hir  (his  wife), 
quhais  fenzeit  teires  fuld  not  be  fa  mikle  preifit  ,nor 
effemit  as  the  trew  and  faithful  trevellis  quhilk  I  fuf- 
tine  for  to  merite  her  place  ”  “  God  give  Zou,  my  only 
lufe,  the  hap  and  profperitie  quhilk  your  humbU  and 
faithful  lufe  defyres  unto  zou,  who  kopis  to  be  fchortly 
another  thing  to  you  for  the  reward  of  my  irkfome  tra 
velles.”  “  When  I  will  put  you  out  of  dout,  and  cleir 
myfelfe,  refufe  it  not ,  my  dear  lufe  ;  and  fuffer  me  to 
make  zou  fome  prufe  be  my  obedience ,  my  faithfulnes, 
conffancie,  and  voluntary  fubjeftion ,  quhilk  ]  tak  for 
the  plefandejl  glide  that  I  might  reffeif,  gif  ze  will  eccept w 
it”  Such  (fays  Mr  Whitaker)  was  the  coarfe; 
iirtle ,  and  the  homely  neckatie ,  in  which  thefe  wretch¬ 
ed  reprefenters  of  Mary  dreffed  themfelves  up,  for  the 
exhibition  of  a  queen  dignified*  refined,  and  elegant^ — 
a  queen  whom,  according  to  their  own  account, 

(  God  had  indowit  with  mony  gude  and  excellent 
gifts  and  virtues  \  ” 

The  evidence  which  points  to  the  forgery  of  the 
letters  is  profufe  and  inftrudtive.  In. its  feparate  parts, 
it  is  powerful  and  fatisfadtory  J.  When  taken  to~f  Stuart** 
gether,  and  in  the  union  of  its  parts,  it  is  invincible- 
But,  amid  ft  all  its  cogency  and  ftrength*  there  is  a 
circumftance  moil  peculiarly  in  its  favour,  and  of 
which  it  required  no  aid  or  afliftaoce.  By  this  pecu¬ 
liarity,  it  is  cafed  completely  in  fteel,  and  armed  at 
every  point.  The  letters  have  come  down  to  us  in 
the  French,  the  Scottifh,  and  the  Latin  languages* 

Now  the  confpirators  affirmed,  that  they  were  written 
by  the  queen  in  the  French  language.  But  by  a  crL 
tical  examination  of  them  in  thefe  different  languages, 

Mr  Goodall  demonftrated,  that  the  pretended  French 
originals  are  a  tranflation  from  the  Latin  of  Buchanan, 

*3  wJhk3a 
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Mary,  which  is  itfelf  a  vcrfion  from  the  Scotch.  This  is 
indeed  acknowledged  by  Dr  Robertfon,  the  ableH  anti 
mod  perfevcring  of  all  Mary’s  enemies,  who  pretends, 
that,  fo  far  as  he  knows,  it  never  was  denied.  Deter¬ 
mined,  however,  to  fuppert  the  authenticity  of  the  let- 
teis  at  all  events,  the  fame  elegant  and  ingenious  wri- 
DfirtatLn,  ter  fuppofes  that  the  French  originals  are  now  loft, 
but  that  two  or  three  fentences  of  each  of  thofe  ori¬ 
ginals  were  retained,  and  prefixed  to  the  Scottifh  trans¬ 
lation  ;  and  that  the  French  editor  obferving  this, 
fooliihly  concluded  that  the  letters  had  been  written 
partly  in  French  and  partly  in  Scottifh.  In  fnpport 
of  this  fmgular  hypothecs,  he  proceeds  to  affirm,  that 
“  if  we  carefully  confider  thofe  few  French  fentences  of 
each  letter  which  Hill  remain,  and  apply  to  them  that 
fpecies  of  crhicifm  by  which  Mr  Goodall  examined 
the  whole,  a  clear  proof  will  arife,  that  there  was  a 
French  copy,  not  tranflated  from  the  Latin,  but  which 
was  itfelf  the  original  from  which  both  the  Latin  and 
.  Scottilh  have  been  tranflated.”  He  accordingly  ap¬ 
plies  this  fpecips  of  criticifm,  points  out  a  few  varia¬ 
tions  of  meaning  between  wliat  he  calls  the  remaining 
fentences  of  the  original  French  and  the  prtfent  La- 
fin  ;  and  thinks,  that  in  the  former  he  has  difeovered 
a  fpirit  and  elegance  which  neither  the  Latin  nor  the 
v  Scottifli  have  retained.  His  critical  obfervations  have 
been  examined  by  Mr  Whitaker;  who  makes  it  appa¬ 
rent  as  the  noon-day  fun,  that  the  Doctor  has  occa- 
flonally  mi  (taken  the  fenfe  of  the  Latin,  the  French, 
and  even  the  Scotch  ;  and  that  he  lias  forgotten  to  point 
out  either  the  elegance  or  the  fpirit  of  any  particular 
claufts  in  his  pretended  originals.  The  fame  mallerly 
vindicator  of  Mary  then  turns  his  antagoniH’s  artil¬ 
lery  againfl  himfelf ;  and  demonflrates,  that  fucli  vari¬ 
ations  as  he  has  thought  fufficitnt  to  prove  the  exill- 
ence  of  a  former  French  copy,  are  not  confined  to  the 
flrll  fentenee  of  each  of  the  three  firlt  letters,  but  are 
‘extended  to  other  fentences,  and  diffiifed  over  all  the 
letters.  Hence  he  obferves,  that  this  mode  of  pro¬ 
ving  will  domonflrate  the  prefent  French,  and  every  fen- 
tence  in  it,  to  be  that  very  original,  which  it  primarily 
pretended  to  be,  which  Mr  Goodall  has  fo  powerfully 
proved  it  not  to  be,  and  which  even  the  Dodlor  him- 
ielf  dares  not  aflert  it  is.  Our  limits  will  not  admit 
of  our  tranferibing  the  obfervations  of  thefe  two  illu- 
ftrious  critics  ;  nor  is  it  necefTary  that  we  fliould 
tranferibe  them.  By  acknowledging  that  “  Bucha¬ 
nan  made  his  tranflation,  not  from  the  French  but 
from  the  Scottifh  copy  (of  which  he  juflly  obferves, 
that,  were  it  necefTary,  feveral  critical  proofs  might 
be  brought),”  Dr  Robertfon,  in  efleft,  gives  up  his 
caufe.  Had  there  been  any  other  French  letters  than 
*  Tytlers  the  prefent  f ,  what  occaiion  had  Buchanan  for  the 
J.n^uuy.  Scotch,  when  he  himfelf  mult  have  had  poflefiion  of 
the  originals  ?  It  is  evident  from  Mr  Anderfon’s  ac¬ 
count,  that  thofe  letters  were  tranflated  by  Buchanan 
at  London  during  the  time  of  the  conferences.  He 
was  one  of  the  affillants  appointed  to  the  rebel  com- 
miffioners,  and  entrufled  with  the  whole  condudl  of 
the  procefs  againfl  the  queen.  By  him,  with  Leth- 
ington,  Macgill,  and  Wood,  the  original  letters  were 
exhibited,  and  their  contents  explained  to  the  Kngliffi 
commiffioners  ;  and  we  know  front  the  authentic  lii- 
llory  of  thofe  papers,  that  they  were  neither  loft  nor 
-miflaid  for  many  years  afterwards.  It  cannot  be  pre¬ 


tended  that  Buchanan  did  not  underfland  the  French; 
for  he  pall  moil  of  his  life  in  that  country,  and  taught 
a  fchool  there.  He  v  as,  indeed,  a  daring  zealot  of 
rebellion  ;  but,  with  all  his  audacity,  he  mull  have  feit 
the  tafk  in  which  he  was  engaged  a  very  ungracious 
bne.  When  lie  fat  down  to  defame,  in  the  eyes  of  all 
Europe,  a  queen  to  whom  lie  owed,  not*  only  allegi¬ 
ance  but  alfo  perfonal  gratitude,  it  is  not  conceivable 
that  he  could  have  tranllatcd  from  a  Scotch  trcnjlatm r, 
had  he  known  any  thing  of  a  French  original;  and  it 
the  rebel  commiffioners,  who  were  fuid  to  produce 
them,  knew  nothing  of  fuch  originals,  certainly  no 
body  elfe  ever  did  ;  if  they  exilled  not  with  Buchanan, 
they  exilled  no  where. 

Dr  Robertfon,  however,  has  another  argument 
againfl  Mr  Goodall,  which  he  thinks  condufive.  Of 
the  eight  letters  “  the  live  remaining  (he  fays)  never 
appeared  in  Latin  ;  nor  is  there  any  proof  of  their  ever 
being  tranflated  into  that  language.  Four  of  them, 
however,  are  publilhcd  in  French.  This  entirely  over¬ 
turns  our  author's  hypothecs  concerning  the  neceifity* 
of  a  tranflation  into  Latin.” — c\n  authentic  fa£l  will 
indeed  overturn  any  hypothefis  ;  but,  mod  unluckily 
for  this  argument,  the  Doctor  advances  the  hypothe¬ 
fis,  and  the  fa£t  rolls  with  Mr  Goodall.  It  is  indeed 
true  that  Buchanan  puhlijhed  only  the  three  firfl  letters 
in  Latin  at  the  end  of  his  Dete&ton  ;  but  it  does  not 
therefore  follow,  that  the  other  five  were  never  tranf¬ 
lated  into  that  language .  Indeed  Mr  Whitaker  has 
made  it  as  apparent  as  any  thing  can  be,  that  the 
Whole  eight  were  turned  into  Latin  for  the  ufe  of 
the  French  tranflalor,  who,  by  his  own  account,  un- 
derftood  not  the  Scotch.  He  has^  made  it  in  the 
highell  degree  probable,  that  this  tmnflator  was  one 
Camu'z ,  a  French  refugee  ;  and  he  has  demon llrated, 
that  the  tranflation  was  made  in  London  under  the 
eye  of  Buchanan  hiinfelf.  We  do  not  quote  his  ar¬ 
guments)  becanfe  they  confifl  of  a  great  number  of 
obfervations  which  cannot  be  abridged  ;  and  becaufc 
the  tranflator  himfelf  confefles  every  thing  which  is 
of  importance  to  the  caufe  maintained  by  Mr  Goodall. 
“  A u  relic  (he  tells  us)  epillras  mifas  fur  la  fin,” 
which  were  all  but  the  eighth ,  “  avaient  clle  eferites  par 
la  Royne,  partie  cn  Francois,  partfe  en  Efcoffois ;  et 
depuis  traduidles  hntierement  en  Latin  :  mais 
n’ayant  cognoiflance  de  la  langue  Efcolfoife,  j’ay 
mieux  aime  exprimer  tout  ce,  que  j’ay  trouve  en 
Latin,  que,”  &c.  u  This  conieffion  (fays  Mr  Whit¬ 
aker)  takes  a  comprehenfive  fweep<  It  makes  all 
the  feven  letters  at  leafl,  and  the  whole  of  each ,  to  have 
been  tranflated  into  Latin,  and  from  thence  to  have 
been  rendered  into  French.  It  Harts  no  piddling  ob¬ 
jections  about  fentences  or  half-fentences,  at  the  head 
or  at  the  tail  of  any.  It  embraces  all  within  its  wide- 
fpread  arms.  And  it  proves  the  fancied  exi Hence  of 
a  French  copy  at  the  time  to  be  all  a  fairy  vifion  ; 
the  creation  of  minds  that  have  fubjedled  their  judge¬ 
ments  to  their  imaginations  ;  the  invited  dreams  of 
felf-delufion,” 

The  letters,  fo  weak  on  every  fide,  and  fo  incapabld 
of  fuflainiu^  any  ferutiny,  give  the  marks  of  fnfpi- 
cion  and  guilt  in  all  the  llages  of  their  progrefs.  Even 
with  the  parliamentary  function  afforded  to  them  by 
the  three  eflates,  which  the  earl  of  Murray  afTembled 
upon  the  15th  day  of  December  1567,  he  felt  the 
4  H  3  delicacy 
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Mary  delicacy  and  the  danger  of  employing  them  openly  to 
the  purpofes  for  which  they  were  invented.  For  while 
lie  was  fcheming  with  Elizabeth  his  accufation  of  the 
queen  of  Scots,  he  took  the  precaution  to  fubmit  pri¬ 
vately  the  letters  to  that  princefs  by  the  agency  of 
his  fecretary  Mr  Wood.  The  objeft  of  this  fccret 
tranfaftion,  which  took  place  early  in  the  month  of 
June  1568,  was  moft  flagitious,  and  preffes  not  only 
againft  the  integrity  of  Murray,  but  alfo  againft  that 
of  the  Enghlh  queen.  Before  he  would  advance  with 
his  charge,  he  folicited  from  her  an  aflurancc  that  the 
judges  to  be  appointed  in  the  trial  of  Mary  would 
hold  the  letters  to  be  true  and  probative. 

By  the  encouragement  of  Elizabeth,  the  earl  of  Mur¬ 
ray  was  prevailed  upon  to  prefer  his  accufation  [|.  He 
was  foon  to  depart  for  England  upon  this  bufinefs.  A 
pnvy-council  was  held  byhim  at  Edinburgh.  Hctook  up 
in  it  with  formality  the  letters  of  the  queen  from  the 
earl  of  Morton,  and  gave  a  receipt  for  them  to  that 
nobleman..  That  receipt  is  remarkable  and  interefl- 
“«•  ^  ls  upon  the  16th  day  of  September 

1568,  and  contains  the  firft  mention  that  appears  in 
hiftory  ot  the  difeovery  of  the  letters  as  in  the  aftual 
poffeffion  of  Dalgleilh  upon  the  20th  of  June  1567. 
i  Ins,  as  we  have  already  noticed,  is  a  very  fufpicious 
circumftancc  ;  but  it  is  not  the  only  fufpicious  circum- 
ltance  which  is  recorded  in  the  receipt.  In  the  aft  of 
ecret-council,  and  in  the  ordination  of  parliament, 
in  December  1567,  when  the  earl  of  Murray  and  his 
allocates  were  infinitely  anxious  to  eftablilh  the  cri¬ 
minality  of  the  queen,  the  only  vouchers  of  her  guilt 
i.o  which  they  appealed  were  the  letters ;  and  at  that 
time,  doubtlefs,  they  had  prepared  no  other  papers  to 
which  they  could  allude.  But.  in  Murray’s  receipt  in 
September  1568,  there  is  mention  of  other  vouchers 
elide  the  letters.  He  acknowledges,  that  he  alfo 
received  lrom  the  earl  of  Morton  contrafts  or  obliga- 
tions,  ana  fonnets  or  love-verfes.  Thefe  remarkable 
papers,  though  faid  to  have  been  found  upon  the  20th 
u"<Ll567>. appeared  not  till  September  1  c68  1  and 
this  difficulty  ,s  yet  to  be  folved  by  thofe  who  con- 

- t0.be  ge,nUlne-.  The  general  arguments 
uichaffe^  the  authenticity  of  the  letters  apply  to 
hem  in  full  force ;  only  it  mall  be  obferved,  that  as 
the  original  letters  were  undoubtedly  in  Scotch,  the 
original  fonnets  were  as  certainly  written  in  French, 
his  has  been  completely  proved  by  Dr  Ilobertfon, 
by  Mr  Whitaker>  who  has  made 

the  Sl1Ughe5  ‘Sgte  Probable  that  Lethington  forged 
tlie  let.ers  and  Buchanan  the  fonnets.  Be  this  as  it 

Setf  /°nnetS.have  evei7  eternal  and  internal  evi- 
.  dence  of  forgery  in  common  with  the  letters,  and  they 
have  feme  marks  of  this  kind  peculiar  to  themfelves7 
In  partiduar,  they  make  the  love  of  Mary  Hill  more 
grovelling  than  the  letters  made  it ;  and  with  a  degree 
of  meannefs,  of  which  the  foul  of  Lethington  was 
proDably  incapable,  the  author  of  the  fonnets  Zl 
made  the  queen  confider,  it  as  “  na  lytill  honor  to  be 
maiftres  of  her  fubjeft’s  gudis  !”  In  this  the  dignified 
princefs  ,s.  totally  loll  i..  •<  the  maid  Maricn”  of  her 

Ecentefthmthet0fS;  and  Buchanan’  who  in  his  com- 
7  lex  was  a  mere  fenfualift,  forgot  on 
thm  occafion  that  he  was  perfonating  a  ladygand  a 
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fingular  importance,  which  we  mufl  not  pafs  wholly  Mary, 
unnoticed.  The  queen  is  made  to  fay,  — « 

Pour  lay  aiiffi  fay  jeite  matnte  larme , 

Premier  qu'ilfujl  de  ee  corps  poffeJfeur9 
Duquel  aolrs  il  n'avoit  pas  le  caur . 

Puis  me  donna  un  autre  dur  alarme9 
Quand  il  verfa  de  fen  fang  mainte  dragme . 

For  him  alfo  I  powrit  out  mony  teiris, 

Firfl  quhen  lie  made  himfelf  poflcffour  of  this  body, 

Of  the  quhilk  then  he  had  not  the  hart . 

Efter  he  did  give  me  ane  uthcr  hard  charge, 

Quhen  he  bled  of  his  blude  greit  quantitie,  See. 

If  thefe  fonnets  could  be  fuppofed  to  be  genuine, 
this  paffage  would  overthrow  at  once  all  the  letters 
and  both  the  contrads  which  were  produced  ;  and 
would  prove,  with  the  force  of  demonflration,  that  thc 
feizure  of  Mary  by  Bothwell  was  not  with  her  own 
confent ;  that  he  actually  committed  a  rape  upon  her  ; 
that  fhc  had  for  him  no  love  ;  and  that  fhe  married  him 
merely  as  a  refuge  to  her  injured  honouf.  The  fonnets, 
however,  are  undoubtedly  fpurious ;  but,  confldered 
in  this  light,  the  verfes  before  us  prove  with  equal 
force  the  full  convidion  in  the  minds  of  thc  rebels  of 
what  in  an  unguarded  moment  they  adually  confeffed 
to  Throgmorton,  and  was  manifefl  to  all  the  world  : 
viz.  that  “  the  queen  their  fovereign  was  led  captive , 
and  by  fear,  force,  and  (as  by  many  conje&ures 
may  be  well  fufpeded)  other  extraordinary  and 
more  unlawful  means  compelled  to  become  bed¬ 
fellow  to  another  wife's  hufband.”  They  prove  like- 
wife,  that  after  the  rape,  finding  Mary  highly  in  dig. 
nant  at  the  brutality  done  her,  Bothwell  actually  flab- 
bed  himfelf  ;  not,  we  may  believe,  with  any  intention  to 
take  away  his  own  life,  but  merely  that  by  fhedding 
many  a  “drachm"  of  blood  he  might  mollify  the 
heart  of  the  queen. 

But  we  mean  not  to  purfue  the  hiflory  of  the  fon¬ 
nets  any  farther.  Though  they  were  undoubtedly  in¬ 
vented  in  aid  of  the  letters,  to  prove  that  fundamental 
principle  of  the  confpirators, — that  the  love  of  Mary 
to  Bothwell  was  inordinate  ;  yet  they  are  fo  incom¬ 
patible  with  hiflory,  and  with  one  another,  that  they 
demonflrate  the  fpurioufiiefs  of  themfelves,  and  of  the 
evidence  which  they  were  intended  to  corroborate. 

By  thus  endeavouring  to  give  an  air  of  nature  and  pro¬ 
bability  to  their  monilrous  fidions,  the  rebels  at  once 
betrayed  the  fabrication  of  the  whole.  They  have 
themfelves  fupplied  us  with  a  long  and  particular  jour¬ 
nal,  to  fhow  the  true  dates  of  fads  ;  and  by  that  jour- 
nal  have  their  letters  and  their  fonnets  been  demonftra- 
ted  to  be  fpurious.  “  The  makers  of  thefe  papers  (fays 
Mr  \v  hitaker)  have  broken  through  all  the  barriers 
of  their  own  hi/lory.  They  have  flarted  afide  from  the 
orbit  of  their  own  chronology.  They  have  taken  a 
flight  beyond  the  bounds  of  their  own  creation,  and 
have  there  placed  themfelves  confpicuous  in  the  pa¬ 
radise  of  fools." 


T’lv  eIS  ,niafs  of  forgeiT  "as  chndeflinely  Ihown  to 
Dhiabetlrs  commifiioners  during  the  conferences  at 
ork :  (bee  Scotland.)  It  was  fhown  again  to  the 
lame  commiffioners  and  others  during  the  conferences 
at  Weftminfter.  But  neither  Mary  nor  her  commif- 
Thet„is,  h„ra,  „  «  fennn,  eoc  £-5 
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J  fary.  Hemes  flie  repeatedly  demanded  to  fee  the  papers 
^  faid  to  be  written  by  her ;  but  that  requeft,  in  itfelf  fo 

reafonable,  Elizabeth,  with  an  audacity  of  injuftice  of 
which  the  hiftory  of  mankind  can  hardly  furnifh  a  pa¬ 
rallel,  thought  fit  to  refufe.  Mary  then  inftru&ed 
her  commiflioners  to  demand  copies  of  the  letters  and 
fonnets;  and  offered  even  from  thefe  to  demonflrate  in 
the  prefence  of  the  Englifh  queen  and  parliament,  and 
the  ambaffadors  of  foreign  princes,  that  the  pretended 
originals  were  palpable  forgeries.  Even  this  demand 
was  denied  her  ;  and  there  is  undoubted  evidence  ilill 
exifting,  that  neither  (lie  nor  her  commifTioners  had 
fo  much  as  a  copy  of  thefe  criminal  papers  till  after 
thofe  important  conferences  had  for  fome  time  been  at 
an  end.  This  Lift  demand  perplexed  Elizabeth  ;  the 
conferences  were  fuddeniy  broken  up  ;  Murray  wasdif- 
tniffed  with  his  box  to  Scotland ;  and  the  letters  were 
feen  no  more  ! 

But  the  letters,  we  are  told,  were  at  Weftminfter 
compared  with  letters  of  the  queen’s,  and  found  to 
be  in  the  fame  Roman  hand.  They  were  indeed  com¬ 
pared  with  other  writings  ;  but  with  what  writings  ? 
This  queftion  let  Elizabeth’s  commillioners  themfelves 
anfvver.  They  collated  them,  they  fay  “with  others 
her  letters,  which  were  fhewed  yefternighi,  and  avow¬ 
ed  by  them  (the  rebel  commilTionersJ  to  be  written 
by  the  faid  queen.”  This  was  fiich  a  collation  as 
5  hitilr  muft  have  pronounced  them  to  be  idiots  §,  if  we  had 
not  known  them  to  be  otherwife  ;  and  fuch  as  muft 
pronounce  them  to  be  knaves,  as  we  know  them  to 
have  been  men  of  fenfe.  Like  perfons  totally  incom¬ 
petent  to  the  management  of  bnfinefs,  but  in  truth 
acting  mimfterially  in  the  work  of  profligacy,  they  com¬ 
pared  the  letters  produced,  not  with  letters  furnifh- 
ed  by  Mary’s  commiflioners,  not  with  letters  furnifhcd 
even  by  indifferent  perfons,  but  with  letters  prefent- 
ed  by  the  producers  themfelves . — “  This  (fays  Mr  Whit¬ 
aker)  is  fuch  an  inftance  of  impofition  upon  Mary 
and  the  world,  as  can  fcarcely  be  paralleled  in  the  an¬ 
nals  of  knavery.  Many  initances  of  impofition,  in¬ 
deed,  occur  in  the  wretched  hiftory  of  our  race;  but 
we  can  hardly  find  one,  in  which  the  impofition  was 
fo  grofs,  fo  formal,  fo  important,  and  fo  clear.  It 
was  very  grofs,  becaufe  it  has  not  a  fhred  of  artifice 
to  cover  its  ugly  nakednefs.  It  was  very  formal,  be¬ 
caufe  it  was  done  by  men  fome  of  whom  were  of  the 
fir  ft  charafter  in  their  country  ;  and  all  were  bound  by 
honour,  and  tied  down  by  oaths,  to  a 61  uprightly 
in  the  bufinefs,  It  was  very  important,  becaufe  no 
lefs  than  the  reputation  of  a  queen,  and  the  continu¬ 
ance  of  an  ufurpation,  depended  upon  it.  And  it  is 
very  clear,  becaufe  we  have  the  fact  related  to  us  by 


the  commiflioners  themfelves,  recorded  to  their  fliame  Mary, 
in  their  own  journal,  and  tranfmitted  by  their  own  J  vr~~ 
hands  to  pofterity  with  everlafting  infamy  on  their 
beads.” 

When  1  y tier’s  Inquiry  into  the  Evidence  produced  by 
the  Earls  of  Murray  and  Morton  againf  Mary  ^ueen  of 
Scots  was  firft  publifhed,  it  was  reviewed  in  the  Gen¬ 
tleman  s  Magazine  by  the  late  Dr  Johnfon.  The  re¬ 
view',  which,  confifts  of  a  brief  analyfis  of  the  work, 
with  reflediions  interiperfed  on  the  force  of  the  evi¬ 
dence,  concludes  thus  “  That  the  letters  were  for¬ 
ged  is  now  made  fo  probable,  that  perhapo  they  will 
never  more  be  cited  as  teftimonies.”  Subfequent  ex¬ 
perience  lias  fliown,  that  the  great  critic’s  knowledge 
of  human  nature  had  not  defcrtel  him  when  he  guard¬ 
ed  his  predi&ion  with  the  word  perhaps .  Few  author* 
poffefs  the  magnanimity  of  Fenelon  ;  and  it  is  not  to 
be  expefted  that  he  who  has  once  maintained  the  let¬ 
ters  to  be  genuine,  fhould  by  reafoning  or  criticifm  be 
compelled  to  relinquifn  them  :  but  we  are  perfuaded, 
that,  after  the  prefent  generation  of  writers  ihall  be  ex. 
tindl,  thefe  letters  and  fonnets  will  never  be  cited  as  evi¬ 
dence,  except  of  the  profligacy  of  thofe  by  whom  they 
were  fabricated.  Having  faid  this,  we  leave  the  general 
chara&er  of  Mary  to  the  reflection  of  the  reader  (aL 

She  wrote,  1.  Poems  on  various  occalions,  in  the 
Latin,  French,  and  Scotch  languages.  One  of  her 
poems  is  printed  among  thofe  of  A.  Blackwood  ;  an¬ 
other  in  Brantome’s  Dames  illufres ,  written  on  the 
death  of  her  firft  hufband  Francis.  2.  Confolation  of 
her  long  imprifonment,  and  royal  advice  to  her  fon. 

3.  A  copy  of  verfes,  in  French,  fent  with  a  diamond- 
ring  to  queen  Elizabeth.  There  is  a  tranflation  of 
thefe  verfes  among  the  Latin  poems  of  Sir  Thomas 
Clialoner.  4.  Genuine  Letters  of  Mary  queen  of 
Scots,  to  James  earl  of  Bothw'ell ;  tranflated  from  the 
French,  by  E.  Simmonds,  1726.  There  are,  befides, 
many  other  of  her  epiltles  to  queen  Elizabeth,  fecretarv 
Cecil,  Mildmaye,  &c.  which  are  preferred  in  the  Cot¬ 
tonian,  Afhmolean,  and'ether  libraries. 

Mary  II.  queen  of  England,  deleft  daughter  of 
James  II.  by  his  firft  wife,  was  born  at  St  James’s 
in  1662.  She  was  bred  up  a  Proteftant,  and  mar¬ 
ried  to  William  Plenty  of  Naflau,  then  prince  of 
Orange,  afterward  king  of  England,  in  the  i6ih 
year  of  her  age.  She  ftaid  in  Holland  with  her  huf¬ 
band  till  February  12.  1689,  when  fhe  came  over,  and 
was  folemnly  proclaimed  queen  of  England,  &c.  She 
was  an  equal  (barer  with  her  hufband  in  all  the 
rights  belonging  to  the  crown  ;  but  the  adminiflra- 
tion  and  execution  thereof  was  lodged  folely  in  the 
king.  She  was.  a  princefs  endowed  with  the  high- 


(A>  Tl"n-'artlC  e  ftands  in  n<ed  of  aa  aP°Io87;  bllt  whether  for  its  length  or  its  (hortnefs,  our  readers  mat-  • 
perhaps  diftcr  in  opinion.  If  it  be  confidered  as  a  piece  of  common  biography,  and  compared  with  the 
limits  which  we  have  prefcnbtd  to  our  other  articles  of  the  fame  kind,  it  has  fwelled  to  an  extent  beyond  all 
proport.on  But  as  a  piece  of  common  biography  it  ought  not  to  be  confidered  :  it  is  intimately  connefted 
with  the  hiftory  of  Scotland  at  a  very  interfiling  period  ;  and  it  has  been  juftly  obferved,  by  one  of  the  ableft 
writers  of  the  age,  that  “  the  faft  under  difpute  in  the  life  of  Mary,  is  a  fundamental  and  eflential  one  •  and 
that,  according  to  the  opinion  which  the  hiftorian  adopts  with  regard  to  it,  he  muft  vary  and  difpofe  the 
whole  of  his  fubfequent  narration.”  Viewed  in  this  light,  our  abllraft  of  the  evidence  which  has  been  ur¬ 
ged  on  both  fides  of  this  controverfy  will  by  many  be  deemed  too  fhort.  To  fuch  ns  with  for  complete  fatis- 
if,10";  we,fn  onjy  ^commend  the  unbiaffed  ftudy  of  the  writings  of  Buchanan,  I.rJIk  bifliop  of  Rofs.  Goodaf, 
fiobertfon,  Hume ,  Tytler,  Sir  David  Dalrymple,  Stuart ,  and  Whitaker. 
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IvTury  eft.  perfections  both  of  body  and  mind  :  fhe  loved  hi- 
M  (loiy,  as  being  proper  to  give  her  ufefnl  inflru&ions  ; 

T'  an^  was  alfo  a  good  judge  as  well  as  a  lover  of  poe- 
?  try.  She  fludied  more  than  could  be  imagined, 
and  would  have  read  more  than  fhe  did  if  the  Se¬ 
quent  returns  of  ill-humours  in  her  eyes  had  not  for¬ 
ced  her  to  fpare  them.  She  gave  her  minutes  of  lei- 
fure  to  archite&ure  and  gardening  ;  and  fince  it  em¬ 
ployed  many  hands*  (he  laid  fhe  hoped  it  would  be 
forgiven  her.  She  was  the  moll  gracious  6f  fovereigns 
to  her  fubje&s,  and  the  moil  obliging  of  wives  to  her 
bufband,  as  well  as  the  moil  excellent  of  miflrefTes  to 
her  fervants :  Hie  ordered  good  books  to  be  laid  in  the 
-  places  cf  attendance,  that  perfonS' might  not  be  idle 
while  they  were  in  their  turns  of  fervice.  She  was  ex¬ 
ceeding  zealous  for  >a  reformation  of  manners;  chari¬ 
table  in  the  highefl  degree,  without  the  lead  oflenta- 
tion.  This  excellent  queen  died  on  the  28th  of  De- 

*  cember  169  at  Kenfmgton,  of  the  fmall-pox,  in  the 
33d  year  of  her  age.  In  her  the  arts  loll  a  protec- 
trefs,  the  unfortunate  3  mother,  and  the  world  a  pat¬ 
tern  of  every  virtue.  As  to  her  perfon,  fhe  was  tall, 

of  a  majcftic  graceful  mien,  her  countenance  ferene, 
her  complexion  ruddy,  and  her  features  beautiful. 

Mary  Magdakn's  Day ,  a  feftival  of  the  Romifh 
church,  obferved  on  the  2 2d  of  July. 

MARY-GF.RAKF’s-Houfe ,  a  name  given  to  Dunmore- 

*  head,  in  the  parifh  of  Dunquecn,  county  of  Kerry, 
and  province  of  Munfter,  in  Ireland.  It  is  'the  moll 
weflern  point  of  all  Europe,  and  called  by  the  Irilh 
7y  V orney  Geerone.  It  is  a  point  as  much  celebrated 
by  them  as  John-of-GroatVhoufe  by  the  Scots,  which 
is  the  utmoil  extremity  of  North  Britain. 

MARYBOROUGH,  a  borough,  market,  and  pofl 
town,  and  the  aflizes  town  to  the  Q^icen’s  county,  in 
the  province  of  Leinflcr,  in  Ireland,  fo  called  in  ho¬ 
nour  of  Mary  queen  of  England,  who  reduced  this 
part  of  the  country  to  fhire -ground  by  a&  of  parlia¬ 
ment  6th  and  7th  Philip  and  Mary.  It  is  governed 
by  a  burgo-mafter  and  bailiffs,  and  lias  a  barrack  for 
a  troop  of  horfe.  It  returns  two  members  to  parlia¬ 
ment,  and  has  five  fairs.  Ic  is  dillant  from  Dublin 
40  miles.  N.  Lat.  53.  o.  W.  Long.  7.  20. 
MARYBURGH.  See  FortAVLLLiAM. 
MARYGOLD.  See  Caltha. 

Corn  AIarygold .  See  Chrysanthemum. 

French  AIarygold.  See  Taygetes. 

MARYLAND,  one  of  the  Thirteen  United  States 
of  America.  It  received  that  name  in  honour  of  Hen¬ 
rietta  Maria,  the  confort  of  king  Charles  I.  who  made 
a  grant  of  this  country,  with  very  extraordinary  pow¬ 
ers,  to  Lord  Baltimore.  It  lies  between  38  and  40 
degrees  north  latitude,  and  in  longitude  from  74  to 
78  degrees  well  from  London.  It  is  bounded  on  the 
north  by  Pemifylvania ;  on  the  eafl  by  the  Delaware 
ilate  ;  on  the  fouth-eaft  and  fouth  by  the  Atlantic 
Ocean,  and  a  line  drawn  from  the  ocean  over  the  peniu- 
fula  (dividing  it  from  Accomack  county  in  Virginia) 
*0  the  mouth  of  Patomack  river,  thence  up  the  Pato- 
>mack  to  its  firll  fountain,  thence  by  a  due  north  line 
till  it  interfe&s  the  fouthern  boundary  of  Pennfylvanfa, 
‘in  lat.  39"  43'  i8;/ ;  fo  that  it  has  Virginia  on  the 
fouth,  fo uth-well,  and  well.  It  contains  about  14,000 
Yquare  miles,  of  which  about  one-fixth  is  water.  It 
is  divided  into  i3  counties,  to  of  which  are  on  the  . 
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weflern  and  8  on  the  eaftern  diorc  of  Chefapeak  bay, 
St  Mary’s,  Somcrfet,  Calvert,  Montgomery,  Wai 
ington,  Queen  Ann’s,  Caroline,  Kent,  Charles,  Tal¬ 
bot,  Dorcheder,  Baltimore,  Ann  Arundel,  Worcefter, 
‘Harford,  Ccecil,  Frederick,  and  Prince  George’s. 
Each  of  the  counties  fends  four  reprefe^tatives  to  the 
houfe  of  delegates;  befides  which  the  city  of  Anna¬ 
polis  and  town  of  Baltimore  fend  each  two,  making 
in  the  whole  76  members.  The  climate  is  generally 
mild  and  agreeable,  fuited  to  agricultural  produ&ions 
and  a  great  variety  of  fruit-trees.  In  the  interior 
hilly  country  the  inhabitants  are  healthy  ;  but  in  the 
flat  country,  in  the  neighbourhood  of  the  maifhes 
and  flagnant  waters,  they  are,  as  in  the  other  fouthern 
d-es,  fubjecl  to  intermittents..  Chefapeak  bay  di¬ 
vides  this  date  into  the  eadern  and  weflern  divilioj}6. 
It  affords  feveral  good  fifherics  ;  and,  in  a  commercial 
view,  is  of  immenfe  advantage  to  the  date.  It  re¬ 
ceives  a  number  of  the  larged  rivers  in  the ‘United 
States.  From  the  eadern  fltore  in  Maryland,  amon^ 
other  fmaller  ones,  it  receives  Pokomoke,  Choptank°, 
Clieder,  and  Elk  rivers  ;  from  the  north  the  rapkl 
Sufquehannah  ;  and  from  the  wed  Patapfco,  Severn, 
Patuxent,  and  Patomack,  half  of  which  is  in  Mary¬ 
land  and  half  in  Virginia.  Except  the  Sufquehannah 
and  Patomak,  thefe  are  fm all  rivers.  Eafl  of  the  blue 
ridge  of  mountains,  which  flretches  acrofs  the  weflern 
part  of  this  flate,  the  land,  like  that  in  all  the  fouth¬ 
ern  Rates,  is  generally  level  and  free  of  Hones.  Wheat 
and  tobacco  are  the  ftaple  commodities  of  Maryland. 
In  the  interior  country,  on  the  upland,,  confiderable 
quantities  of  hemp  and  flax  are  raifed. 

Fhe  number  of  inhabitants  in  this  flate,  including 
the  negroes,  is  254,050  ;  which  is  18  for  every  fquare 
mile.  The  inhabitants,  except  in  the  populous  towns, 
live  on  their  plantations,  often  feveral  miles  dillant 
from  each  other.  To  an  inhabitant  of  the  middle, 
and  efpecially  of  the  eaflern  Hates,  which  are  thickly 
populated,  they  appear  to  live  very  retired  and  unfo- 
cial  lives.  The-effedls  of  this  comparative  folitude  are 
vifible  in  the  countenances  as  well  as  in  the  manners 
and  drefs  of  the  country  people  ;  there  being  among 
them  very  little  of  that  cheerful  fprightlinefs  of  look 
and  adlion  which  is  the  invariable  and  genuine  off- 
fpring  of  focial  intercourfe  ;  nor  do  they  pay  that  at¬ 
tention  to  drefs  which  is  common,  and  which  decency 
and  propriety  have  rendered  neceflary,  among  people 
who  are  liable  to  receive  company  almofl  every  day.  As 
the  negroes  perform  all  the  manual  labour,  their  mailer* 
are  left  to  faunter  away  life  in  floth,  and  too  often  in 
ignorance.  Thefe  observations,  however,  muft  in  juftice 
be  limited  to  the  people  in  the  country,  and  to  thofc 
particularly  whofe  poverty  or  parfimony  prevents  their 
fpending  a  part  of  their  time  in  populous  towns,  or 
otherwife  mingling  with  the  world. 

The  chief  towns  in  this  flate  are  Anapolis  and  Bal¬ 
timore - Anapolisy  the  capital,  and  the  wealthiefl 

town  of  its  fize  in  America,  is  fituated  juft  at 
the  mouth  of  Severn  river,  30  miles  fouth  of  Bal¬ 
timore.  The  heufes  are  generally  large  and  elegant; 
aud  the  fladt-houfe  is  the  noblefl  building  of  the  kind 
in  America.— Baltimore  has  had  the  moil  rapid  growth 
of  any  town  on  the  continent,  and  is  the  fourth  in 
fize  and  the  fifth  in  trade  in  the  United  States.  It 
lies  in  lat.  39.  21.  on  the  north  fide  of  Patapfco  river, 

around 
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Janet  around  what'  is  called  the  Bafon.  The  fituation  of 

r— »  the  town  is  low.  The  houfes  were  niunbered  in  1787, 
and  found  to  be  1955  ;  about  1200  of  which  were 
in  the  town  and  the  reft  at  Fell's  point.  The  num¬ 
ber  of  ftores  was  152  ;  and  of  churches  9,  which  be¬ 
long  to  German  Catvinifts  and  Lutherans,  Episcopa¬ 
lians,  Prefbyterians,  Roman  Catholics,  Baptifts,  Me- 
thodifts,  Quakers,  Nicolites,  or  New  Quakers.  The 
number  of  inhabitants  is  between  10,000  and  1  i,ooo. 
There  are  many  very  relpedtable  families  in  Baltimore, 
who  live  genteelly,  are  hofpitablc  to  ftrangers,  and 
maintain  a  friendly  and  improving  intercourfe  with 
each  other;  but  the  bulk  of  the  inhabitants,  recently 
collected  from  alinoll  all  quarters  of  the  world,  bent 
an  the  pnrfuit  of  wealth,  varying  in  their  liahits,  their 
manners,  and  their  religions,  if  they  have  any,  are 
upfocial,  unimproved,  and  inhofpi table.  The  trade 
ot  Maryland  is  principally  carried  on  from  Baltimore, 
with  the  other  dates,  with  the  Weft  Indies,  and  with 
fome  parts  of  Europe.  To  thefe  places  they  fend  an¬ 
nually  about  30,000  hogfheads  of  tobacco,  belides 
large  quantities  of  wheat,  flour,  pig  iron,  lumber,  and 
corn — beans,  pork,  and  flax-feed,  in  finaller  quanti¬ 
ses  ;  and  receive  in  return,  clothing  for  thcmfelves 
and  negroes,  and  other  dry  goods,  wines,  fpirits,  fu- 
gars,  and  other  Weft  India  commodities.  The  ba¬ 
lance  is  generally  in  their  favour. 

The  R  oman  Catholics,  who  were  the  ftrft  fcttlers 
in  Maryland,  are  the  moll  numerous  religious  fedt. 
Befides  thefe,  there  are  Proteftant  Epifcopalians,  Eug- 
lifn,  Scots,  and  Irifh  Prefbyterians,  German  Calvi- 
nifts,  German  Lutherans,  Friends,  Baptifls,  Metho- 
<lifts,  and  Nicohtes,  or  New  Quakers.  The  colleges 
in  this  ftatc  have  all  been  founded  fmee  the  year  1782, 
and  are  yet  in  their  infancy.  The  names  of  the  fe- 
veral  feminaries  are,  Wafhington  College  at  Clreftcr- 
town,  inftituted  in  17S2  ;  St  John's  College  at  Ana- 
polis,  founded  ia  1784  5  Cakefbury  College  at  Abing¬ 
don,  inftituted  by  the  Methodifts  in  1785;  and  a 
college  founded  by  the  Roman  Catholics  at  George¬ 
town.  There  are  a  few  other  literary  inftitutions,  of 
inferior  note,  in  different  parts  of  the  date,  and  pro- 
\ifton  is  made  for  free  fchools  in  molt. of  the  counties  : 
though  fome  are  entirely  neglected,  and  very  few  car¬ 
ried  on  with  any  fucctfs  ;  fo  that  a  great  proportion 
of  the  lower  clafs  of  people  are  ignorant,  and  there 
are  not  a  few.  who  cannot  write  their  names.  But 
the  revolution,  among  other  happy  effedls,  has  rouzed 
the  fpirit  of  education,  which  is  fail  fpreading  its  fa- 
lutary  influences  over  this  and  the  other  fouthern  ftatca. 
The  legiflature  of  this  ftatc  is  compofed  of  two  dir 
ftind  brandies,  a  fenate  and  houfe  of  delegates  ;  and 
flyled  The  General  /IJfembly  of  Maryland.  The.  fenate 
conftfts  of  15  members,  chofen  every  five  years.  Niue 
of  thefe  muft  be  refidents  on  the  weftern  ftiore  and 
fix  on  the  eaftern  ;  they  jnufl  be  more  than  25  years 
of  age,  muft  have  reftded  in  the.ftate  more  than  three, 
years  next  preceding  the  eledlion,  and  have  real  and 
.perfemai  property  above  the  value  of  L.,iqoo.  .  The 
•houfe  of  delegates  is  compofed  of  four  members  for 
each  county,  chofen  annually  »on  the  firil  Monday  in 
Qdober.  The  city  of  Anapolis  and  town  of  Balti¬ 
more  fend  each  two  delegates.  The  qualifications  of 
*  delegate  arc*  full  age,  one  year’s  refidence  in  the 
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county  where  he  is  chofen,  and  real  or  perfonal  pro-  Maryland  ' 
perty  above  the  value  of  L.500.  The  qualifications  II 
of  a  freeman  are,  full  age,  a  freehold  eftate  of  50 
acres  of  land,  and  a6lual  relidence  in  the  county  where  y 
he  offers  to  vote;  property  to  the  value  of  L.30  in 
any  part  of  the  Hate,  and  a  year's  refidence  in  the 
county  where  he  offers  to  vote. 

On  the  feeond  Monday  in  November  annually  a  go¬ 
vernor  is  appointed  by  the  joint  ballot  of  both  houfes. 

T  he  governor  cannot  continue  iu  office  longer  than 
three  years  fuccdlively,  nor  be  eledled  tmtil  the  expi¬ 
ration  of  four  years  after  he  has  been  out  of  office. 

Phe  qualifications  fur  the  chief  magiftracy  are,  25 
years  of  age,  five  years  refidence  in  the  ftate  next 
preceding  the  c'edion,  and  real  and  perfonal  eftate 
above  the  value  of  L.5000,  L.  icco  of  which  muft 
be  freehold  eftate.  This  conftitutic.n  was  eftablifhed 
by  a  convention  of  delegates  at  Anapolis,  Auguft  iq. 

1776. 

Maryland  was  granted,  as  has  been  already  noticed, 
by  King  Charles  I.  to  Cecilius  Calvert,  baron  of  Bal¬ 
timore  in  Ireland,  June  20.  1632.  The  government 
of  the  province  was  by  charter  veiled  in  the  proprie¬ 
tary  ;  but  it  appears  that  he  either  never  exc.rcifed 
thefe  powers  alone,  or  but  for  a  fhort  time.  The 
honourable  Leonard  Calvert,  Efq;  Lord  Baltimore’s— 
brother,  was  the  firft  governor  or  lieutenant-general. 

In  1 638,  a  law  was  palled,  conftituting  the  firft°regiilar 
houfe  of  afTembly,  which  was  to  conlift  of  fuch  repre 
ft ntatives,  called  lurgejfesy  as  fliould  be  ele&ed  purfuant 
to  writs  i fl ued  by  the  governor.  Thefe  burgeffes  pof- 
feffed  all  the  powers  of  the  perfons  electing  them;  but 
by  any  other  freemen,  who  did  not  affent  to  the  elec-t 
tion,  might  take  their  feats  in  perfon.  Twelve  bur- 
geffes  or  freemen,  with  the  lieutenant-general  and  fe- 
cretary,  conflituted  the  affembly  or  legiflature.  This 
affemhly  fat  at  St  Mary’s,  one  of  the  fouthern  coun¬ 
ties,  which  was  the  firil  fettled  part  of  Maryland.  In 
1 689,  the  government  was  taken  out  of  the  hands  of 
Lord  Baltimore  by  the  grand  convention  of  England. 

Mr  Copley  was  appointed  governor  by  commifliou 
from  AVilliam  and  Mary  in  1692,  when  the  Proteftant 
religion  was  eftabliihed  by  law.  Iu  1716,  the  govern¬ 
ment  of  this  province  was  reftored  to  the  proprietary* 
and  continued  in  his  hands  till  the  late  revolution; 
when,  being  an  abfentee,  his  property  in  the  lands  was 
confifeated,  and  the  government  aflumed  by  the  free¬ 
men  of  the  province,  who  formed  the  conftitution  now 
lifting.  At  the  clofe  of  the.  war,  Henry  Hatford, 

Efq;  the  natural  fon  and  heir  of  Lord  Baltimore,  peti¬ 
tioned  the  legiflature  of  Maryland  for  his  eftate  ;  but 
his  petition  was  not  granted.  Mr  Harfor/i  eftimaud 
his  lofs  of  quit-rents,  valued  at  20  years  purchafe,  and 
including  arrears,  at  L.259,488,  5s. — dollars  at  7s.  6d. 
and  the  value  of  hia  manors  and  referved  lands  at 
L.  32  7*441  of  the  fame  money. 

MARYPORT,  a  lea-port  town  of  Cumberland,  fi- 
tuated  at  the  mouth  of -the  Line.  It  has  a  good  har¬ 
bour  ;  and  has  70  or  80  fail  of  /hipping  from  30  to 
250  tons  burden,  principally  employed  in  the  coal- 
trade  ;  fome  of  them  fail  up  the  Baltic  for  timber* 
flax,  iron,  &c.  They  have  a  furnace  for  caft-iron  and 
a  glafs-houfe.  A  chapel  w’as  eredled  here  in  1 760. 

-MAS  (Lewis  du),  natural  fon  to  Jean  Louis  de 

.Montcalm^ 
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T  '  Ma%  Montcalm  Seigneur  de  Candiac,  and  a  widow  of  rank 

v- E°nergue>  was  born  at  Nimes  in  1676.  His  firft 
attention  was  bellowed  on  jurifprudence  ;  but  after¬ 
wards  lie  was  altogether  occupied  with  mathematics, 
philofophy,  and  the  ftudy  of  the  languages. .  Father 
Mallebranche  cultivated  his  acquaintance  and  efteemed 
his  virtues.  His  firft  appearance  was  fevere,  his  ge¬ 
neral  temper  tranquil  ;  yet  he  had  a  lively  and  fertile 
imagination.  His  mind  was  a&ive,  full  of  resources, 
and  methodical.  We  are  indebted  to  his  induftry  for 
the  Typographical  Bureau.  This  invention  is  the 
more  ingenious,  as  it  prefents  the  tedious  parts  of  edu¬ 
cation,  namely,  reading,  writing,  and  the  elements  of 
languages,  to  the  youthful  mind  as  a  delightful  enter¬ 
tainment,  and  many  people  in  France  both  in  the  ca¬ 
pital  and  in  t lie  provinces  have  adopted  it  with  fuc- 
cefs.  After  he  had  conceived  the  idea  of  this  inven¬ 
tion,  he  made  the  fifft  tri«d  of  it  on  the  young  Candiac, 
who  was  remarkable  for  his  underftanding  in  his  ear¬ 
ned  years.  Du  Mas  conduced  his  pupil  to  Paris  and 
the  principal  cities  in  France,  where  he  was  univer¬ 
sally  admired.  This  prodigy  was  carried  off  in  the 
year  172 6  before  he  was  feven  years  of  age,  and  his 
lofs  had  nearly  deprived  Du  Mas  of  his  reafon.  A 
dangerous  illnefs  was  the  confequence  of  his  vexation; 
and  he  would  have  died  of  want,  if  a  gentleman  had 
not  taken  him  from  his  garret  and  entertained  him  in 
his  own  honfe.  D11  Mas  afterwards  retired  with  Ma¬ 
dame  de  Vaujour  within  two  leagues  of  Paris,  and  died 
in  the  year  1774,  aged  68.  He  was  a  phiiofophtr 
both  in  genius  and  chara&tr.  His  works  are,  1.  Id  Art 
de  tranfpofer  toutes  fortes  de  Mufiques  firs  etre  oblige  de 
eonnoitre ,  m  le  temps ,  tii  le  mode ,  publi filed  at  Paris  in 
4to,  1 71 1.  This  work  is  extremely  curious,  but  of 
no  advantage  to  the  fludy  of  inufic.  2.  A  volume  in 
quarto,  printed  at  Paris  1733,  hi  four  parts,  intitled, 
Bibliotheque  des  etifans .  In  this  treat ife-he  has  placed, 
in  a  clear  point  of  view,  the  fyflem  and  economy  of 
his  Typographical  Bureau.  This  invention,  like  every 
thing  new,  was  cenfured  by  fome  and  admired  by 
others.  Fhe  author  himfelt  defended  it  with  much 
fuccefs  in  the  journals  and  in  feveral  occafional  pam¬ 
phlets.  This  colle&ion,  however,  is  become  exceed¬ 
ingly  fcarce.  The  Typographical  Bureau  was  brought 
to  perfection  by  M.  Reybert  a  citizen  of  Avignon, 
who  enriched  it  with  many  articles  containing  ufeful 
and  agreeable  information  in  geography,  hiftory,  fable, 
<5cc.  &c.  3.  Memoires  de  l* dieoff e  fous  le  regne  de  Marie 

Stuart ,  by  Crawford,  and  tranflated  from  the  Englilh. 
This  tranflation  was  found  in  manufeript  in  the  library 
of  the  late  marquis  d’Aubais,  with  whom  du  Mas  had 
lived  in  the  mofl  intimate  habits  of  friendfhip. 

Mas  Plant  a,  a  plant  which  upon  the  fame  root  pro¬ 
duces  male  flowers  only.  See  Masculus  Flos. 

MASAFUERO,  an  ifland  of  the  South-Sea,  ly- 
*nS  in  S-  Lat.  33.  45.  W.  Long.  80.  46.  It  is  very 
high  and  mountainous,  and  at  a  diflance  feems  to  con- 
fift  of  one  hill  or  rock.  It  is  of  a  triangular  form, 
and  feven  or  eight  leagues  in  circumference.  There  is 
fucli  plenty  of  filb,  that  a  boat  with  a  few  hooks  and 
lines  may  very  foon  catch  as  many  as  will  ferve  100 
people.  Here  are  coal-iifh,  cavilliers,  cod,  hallibut, 
and  cray-fifh.  Captain  Carteret's  crew  caught  a  kin**., 
fifher  that  weighed  87  pounds,  and  was  five  feet  and 
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an  half  long.  The  (harks  were  here  fo  ravenous,  that,  Mafo 
in  taking  foundings,  one  of  them  fwallowed  the  lead, 
by  which  they  hauled  him  above  water  ;  but  he  re*  Ma*c 
gained  his  liberty  by  difgorging  his  prey.  Seals  are 
fo  numerous  here,  that  Captain  Carteret  fays,  if  many 
thoufands  were  killed  in  a  night,  they  would  not  be 
miffed  next  morning.  Thefe  animals  yield  excellent 
train-oil ;  and  their  hearts  and  plucks  are  very  good 
food,  having  a  tafle  Something  like  thofe  of  a  hog  ; 
their  flcins  are  covered  with  a  very  fine  fur.  There  are 
many  birds  here,  and  fome  very'  large  hawks.  Of 
the  pintado  bird  one  fhip  caught  700  in  one  night. 
Commodore  Byron  lauded  here  with  difficulty  in  1  765, 
in  order  to  take  in  wood  and  water,  of  both  which  he  K 
found  plenty.  He  found  alfo  great  numbers  of  goats* 
whofe  flefh  tailed  as  well  as  venifon  in  England. 

MASBOTHiEI,  or  Mesbotu^i,  the  name  of  a 
fe£t,  or  rather  of  two  fe&s ;  for  Eufebius,  or  rather 
Hegefippus  whom  he  cites,  makes  mention  of  two 
different  fe&s  of  Mafhothseans.  The  firfl  was  one  of 
the  feven  fe&s  that  arofe  out  of  Judaifm,  and  proved 
very  troublefome  to  the  church  ;  the  other  was  one  of 
the  feven  Jevvifh  fe&s  before  the  coming  of  Jefus 
Chriff. 

The  word  is  derived  from  the  Hebrew  fchabat9 
“  to  reft  or  repofe,”  and  fignifies  idle  eafy  indolent  people. 
Eufebius  fpeaks  of  them  as  if  they  had  been  fo  called 
from  one  Mafbotheus  their  chief:  but  it  is  much  more 
probable  that  their  name  is  Hebrew,  or  at  leaft  Chal- 
daic,  fignifying  the  fame  thing  with  a  Sabbatarian  in 
our  language;  that  is,  one  who  makes  profeffion  of 
keeping  Sabbath. 

Valeiius  will  not  allow'  the  two  fe&s  to  be  confound¬ 
ed  together:  the  lall  being  a  fc&  of  Jews  before,  or 
at  leaft  contemporary  with  Chrift  ;  and  the  former  a 
fe&  of  heretics  defeended  from  them.  Rufinus  di- 
flingiiifiies  them  in  their  names;  the  Jewifh  fe&  he*  ] 
calls  Mafbuthati;  and  the  heretics  Mafbuthseani,  The 
Mafbuthxans  were  a  branch  of  the  Sitnonians. 

MASCARDI  (Auguftin),  a  diftinguifhed  perfon 
in  the  republic  of  letters,  was  born  at  Sarzanc,  a  city 
of  the  ftate  of  Genoa,  in  1591.  He  fpent  the  early 
part  of  his  life  among  the  Jefnits,  and  afterwards  be¬ 
came  chamberlain  to  Pope  Urban  VIII.  He  was  na* 
t ur ally  fo  eloquent,  that  this  fame  pope,  merely  to  ex- 
ercife  his  talent,  founded  a  profefforfhip  of  rhetoric  for 
him  in  the  college  de  la  Sapienza  1628,  and  fettled 
upon  him  for  life  a  penfion  of  500  crowns.  Mafcardi 
filled  the  chair  with  great  reputation  ;  but  his  love  of 
letters  made  him  negle&  what  is  of  more  confequence 
than  even  letters,  the  management  of  his  affairs :  for 
he  was  always  poor,  and  always  in  debt.  He  wrote 
a  great  many  things  in  verfe  and  profe  ;  and  among 
the  reft,  a  treatife  intitled  DelP  arte  hijlorica .  In  his 
“  Hiftory  of  the  Confpiracy  of  the  Comtcde  Fiefquc,” 
he  has  very  frequently  attacked  the  religion  of  Hubert 
lolietta  ;  and  in  his  other  books  he  tifed  fome  writers 
in  the  fame  way,  which  occafioned  him  to  be  attacked 
in  his  turn.  The  obje&ions  which  were  made  to  him, 
together  with  his  anfwers,  were  added  to  the  Second 
edition  of  the  hiftory  juft  mentioned.  He  died  at 
Sarzane,  1640,  in  his  49th  year. 

MASCARON  (Julius),  bifhop  of  Agen,  and  a 
meft  eminent  French  preacher,  was  born,  at  Marseilles 
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MafcH  in  i<$3 4.  He  inherited  of  his  father,  who  was  the 
Mafcplinc  jnoit  celebrated  advocate  of  the  parliament  of  Aix, 
that  uncommon  talent  of  eloquence  which  diftinguiftied 
him.  He  was  admitted  a  member  of  the  congrega¬ 
tion  of  the  oratory  very  young  ;  and  from  his  22 d 
year  taught  rhetoric  at  Mans.  Soon  after  this  he  com¬ 
menced  preacher,  and  preached  with  great  fueeefs  in 
St  Peter's  church  at  Saumur.  The  bifhop  of  Mans, 
willing  to  engage  fo  able  a  preacher  in  his  church, 
made  him  prebendary  of  it.  Pie  was  much  admired 
ut  Paris,  when  he  preached  the  advent  at  the  oratory. 
He  preached  after  this  five  or  fix  years  at  court,  and 
was  promoted  to  the  bifhopric  of  Tulle  in  1671.  He 
was  afterwards  tranflated  to  the  bifhopric  of  Agen. 
He  was  called  in  1 694  to  preach  the  Lent  fermon  at 
court.  The  year  following,  he  opened  the  aftcmbly 
of  the  clergy,  and  returned  to  his  diocefe  ;  where  he 
died  of  a  dropfy  in  his  cheft,  Dec.  16.  1703.  There 
is  nothing  printed  of  this  great  man  excepting  A  Col- 
ledlion  of  Funeral  Orations  made  upon  the  queen-mo¬ 
ther,  the  dauphinefs,  the  duke  of  Beaufort,  the  chan¬ 
cellor  Seguier,  marefchal  Turenne ;  and  at  the  head  of 
‘this  cohesion  there  is  a  fhort  life  of  him. 

MASCLEF  (Francis),  was  at  firft  a  curate  in  the 
diocefe  of  Amiens,  the  place  of  his  birth,  and  after¬ 
wards  theologian  and  confidant  to  the  virtuous  De 
Broubiftiop  of  that  diocefe.  He  was  appointed  to  the 
charge  of  a  feminary  of  learning  under  that  prelate. 
He  deferved  this  employment  both  from  his  piety  and 
profound  learning.  The  oriental  languages  were  as 
familiar  to  him  as  his  native  tongue.  He  purfued  his 
researches  into  the  idioms  of  the  eafl  with  the  fpirit 
and  the  ingenuity  of  a  philofopher.  Pie  was  made 
canon  of  Amiens  a  little  before  the  death  of  De  Brou, 
which  happened  in  1706.  His  opinions  on  the  Jan- 
fenift  eontroverfy  were  fo  offenfive  to  Sabbatier,  the 
fuecefi’or  of  that  worthy  prelate,  that  he  was  removed 
from  the  care  of  the  feminary  and  from  almoft  every 
other  public  office  which  he  held.  The  regard  of  the 
dead  comforted  Mafclef  under  the  oppreffion  of  the 
living.  He  devoted  himfelf  to  fludy  with  fo  much 
ardour,  that  he  contra&ed  a  difeafe  of  which  he  died 
the  14th  Nov.  1728,  aged  66  years.  His  principal 
works  are,  1.  A  Hebrew  Grammar  in  Latin,  after  his 
new  method,  printed  at  Paris  1716,  in  i2mo.  This 
grammar  was  again  printed  in  two  volumes  in  i2mo 
in  the  year  1730,  under  the  dire&ion  of  M.  dela  Blet- 
terie  at  that  time  priefl  of  the  oratory  and  the  friend 
of  Mafclef.  AH  the  objedlions  which  Father  Guarin 
made  in  his  Hebrew  grammar  to  MafclcPs  method  of 
reading  Hebrew  without  the  life  of  points  are  attended 
to  in  this  edition.  There  is  nothing  more  neceffary, 
according  to  this  plan,  than  to  take  the  vowel  which 
is  next  the  confonant  in  the  order  of  the  alphabet. 
This  method  was  approved  of  by  fome  learned  men, 
but  rejected  by  a  great  many  more.  2.  Les  Conferences 
Ecclejiqfiiques  du  diocefe  d* Amiens ,  in  1 2 mo*  3.  Le  Ca - 
techtfme  dy  Amiens ,  in  4to.  4.  Une  Philofophic  et  une 
Theologic^  in  MS.  Thefe  would  have  been  publifhed 
had  they  not  difeovered  a  partiality  to  the  principles 
of  Janfenifm.  The  author  was  an  auflere  man,  equally 
refpe&able  for  his  manners  and  his  knowledge. 

MASCULINE,  fomething  belonging  to  the  male* 
*or  the  (Longer  of  the  two  fexes.  See  Male. 

Vql.X.  Part  II. 


Mafon, 


17  ]  MAS 

Masculine,  is  more  ordinarily  ufed  in  grammar  Mafeuline 
to  fignify  the  firft  and  worthieft  of  the  genders  of 
nouns.  See  Gender. 

The  mafeuline  gender  is  that  which  belongs  to  the 
male  kind,  or  fomething  analogous  to  it. 

Moil  fub fiances  are  ranged  under  the  heads  of 
mafeuline  or  feminine.^ — This,  in  fome  cafes,  is  done 
with  a  fiiow  of  reafon;  but  in  others  is  merely  arbi¬ 
trary,  and  for  that  reafon  is  found  to  vary  according 
to  the  languages  and  even  according  to  the  words  in¬ 
troduced  from  one  language  into  another. — Thus  the 
names  of  trees  arc  generally  feminine  in  Latin  and 
mafeuline  in  the  French. 

Farther,  the  genders  of  the  fame  word  are  fometimel 
varied  in  the  fame  language.  Thus  alvus ,  according 
to  Prifeian,  was  anciently  mafeuline,  but  is  now  be¬ 
come  feminine.  And  navire ,  “  a  (hip,’’  in  French,  was 
anciently  feminine,  but  is  now  mafeuline. 

Masculine  Rhyme ,  in  the  French  poetry,  is  that 
made  with  a  word  which  has  a  flrong,  open,  and  ac¬ 
cented  pronunciation  ;  as  all  words  have,  excepting 
thofe  which  have  an  e  feminine  in  their  lafl  fyllable. 

For  in  fiance,  amour  and  jour ,  mort  and  forty  are  maf¬ 
euline  rhymes  ;  and  pere  and  mere ,  gloire  and  memoir e , 
are  feminine.  Hence  alfo  verfes  ending  with  a  maf¬ 
euline  rhyme,  are  called  mafuline  verfes ,  and  thofe  end¬ 
ing  with  a  feminine  rhy me ,  feminine  verfes.  It  is  now 
a  rule  eftablifhed  among  the  French  poets  never  to  ufe 
the  above  two  mafeuline  or  two  feminine  verfes  fuc- 
ceffively,  except  in  the  loofer  kind  of  poetry.  Marot 
was  the  firft  who  introduced  this  mixture  of  mafeuline 
and  feminine  verfes,  and  Ronfard  was  the  firft  who 
pra&ifed  it  with  fueeefs.  The  mafeuline  verfes 
fhould  always  have  a  fyllable  lefs  than  the  feminine 
ones. 

Masculine  Signs.  Aftrologers  divide  the  figns  into 
mafeuline  and  feminine  ;  by  reafon  of  their  qualities, 
which  are  either  adlive,  and  hot  or  cold,  accounted 
mafeuline  ;  or  paffive,  dry  and  moift,  which  are  fe¬ 
minine.-  On  this  principle  they  call  the  Sun,  Jupiter, 

Saturn,  and  Mars,  mafeuline;  and  the  Moon  and  Venus 
feminine.  Mercury,  they  fuppofe,  partakes  of  the  two. 

Among  the  figns,  Aries,  Libra,  Gemini,  Leo,  Sagit¬ 
tarius,  Aquarius,  are  mafeuline :  Cancer,  Caprieor- 
nus,  Taurus,  Virgo,  Scorpio,  and  Pifces,  are  femi¬ 
nine. 

MASCULUS  flos,  in  botany.  See  Flos. 

MASH,  a  drink  given  to  a  horfe,  made  of  half  a 
peck  of  ground  malt  put  into  a  pail,  into  which  as 
much  fealding  hot  water  is  poured  as  will  wet  it  very 
well :  when  that  is  done,  ftir  it  about,  till,  by  tailing, 
you  find  it  as  fweet  as  honey  ;  and  when  it  has  flood 
till  it  is  lukewarm,  it  is  to  be  given  to  the  horfe. 

This  liquor  is  only  ufed  after  a  purge,  to  make  it  work 
the  better  ;  or  after  hard  labour,  or  inftead  of  drink  in 
the  time  of  any  great  ficknefs. 

MASK.  See  Masque. 

MAS1NISSA,  a  king  of  a  fmall  part  of  Africa* 
who  at  firft  aflifted  the  Carthaginians  in  their  wars  a- 
gainfl  Rome  ;  but  afterwards  joined  the  Romans,  and 
became  the  firmed:  ally  they  ever  had.  See  Numi- 
dia. 

MASON,  a  perfon  employed  under  the  dircdlion 
of  an  architeil,  in  the  railing  of  a  ftoiie-building. 
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Mafon’-y^  The  chief  bufinefs  of  a  mafon  is  to  make  the  mor- 
tar  ;  raife  the  walls  from  the  foundation  to  the  top, 
with  the  neceflary  retreats  and  perpendiculars;  to  form 
the  vaults,  and  employ*  the  ftones  as  delivered  to  him. 
When  the  ftones  are  large,  the  bufinefs  of  hewing  or 
cutting  them  belongs  to  the  ftone-ciitters,  though  thefe 
are  frequently  confounded  with  mafons:  theornament3 
of  fculpture  are  performed  by  carvers  in  ftones  or 
fculptors.  The  tools  or  implements  principally  ufed 
by  them  are  the  fquare,  level,  plumb-line,  bevel,  com- 
pafs,  hammer,  duffel,  mallet,  faw,  trowel,  &c.  See 
Square,  &c. 

Befides  the  common  inftruments  ufed'  in  the  hand* 
they  have  likewife  machines  for  railing  of  great  bur¬ 
dens,  and  the  conducting  of  large  ftones;  the  principal 
of  which  are  the  lever,  pulley,  wheel,  crane,  & c.  See 
Lever,  &c. 

Free  and  Accepted  Mlasons,  a  very  ancient  fociety  or 
body  of  men  :  fo  called,  either  from  fome  extraordi¬ 
nary  knowledge  of  mafonry  or  building,,  which  they 
are  fuppofed  to  be  mafters  of,,  or  becaufe  the  firft 
founders  of  the  fociety  were  perfons  of  that  profeffion. 
Thefe  are  now  very  confiderable,  both  for  number  and 
character,  being  found  in  every  country  in  Europe,, 
and  con  lifting  principally  of  perfons  of  merit  and  con¬ 
sideration.  As  to  antiquity,  they  lay  claim  to  a  hand¬ 
ing  of  fome  thoufand  years.  What  the  end  of  their 
mftitution  w,  feems  ftill  in  fome  meafure  a  fecret;  and 
they  are  faid  to  be  admitted  into  the  fraternity  by  be¬ 
ing  put  in  poffeffion  of  a  great  number  of  fecrets,  call¬ 
ed  the  mafon's  word,  which  have  been  religioufly  kept 
from  age  to  age,  being  never  divulged.  See  Free- Ma¬ 
sonry. 

MASONRY,  in  general,  a  branch  of  architecture, 
confuting  in  the  art  of  hewing  or  fquaring  ftones,  and 
cutting  them  level'  or  perpendicular,  for  the  ufes  of 
building  :  but,  in  a  more  limited  fenfe,  mafonry  is 
the  art  of  allembling  and  joining  ftones  together  with 
mortar. 

Hence  ante  as  many  different  hinds  of  mafonry  as 
there  are  different  forms  and  manners  for  laying  or 
joining  ftones.  Vitruvius  mentions  feveral  kinds  of 
maionry  ufid  among  the  ancients :  three  of  hewed 
one,  w*.  that  in  form  of  a  net,  that  in  binding,  and 
that  called  the  Greek  mafonry ;  and  three  of  unliewed 
tones,  viz.  that  of  an  equal  courfe,  that  of  an  unequal 
courfe,  and  that  filled  up  in  the  middle ;  and  the  fe- 
venth  was  a  compofition  of  all  the  reft. 

Net-mafonry,  called  by  Vitruvius  reticulatum,  from 
its  refembknee  to  the  mefhes  of  a  net,  confifts  of 


n  r  .  :  ,  OI  a  net,  coniiits  of 

CCLXXx  S°neS  f?Uared  ,n  dle,r  courfes,  and  fo  difpofed  as  that 
CCLXXX  their  joints  go  obliquely  ;  and  their  diagonals  are  the 

one  perpendicular  and  the  other  level.  This  is  the  moft 
cfack!  Senei°"ry  t0  ^  ^  ^  h  is  vel7  »Pt  to 

Bound-mafonry,  that  in  which  the  ftones  were  pla¬ 
ced  one  over  another,  like  tiles;  the  joints  of  their 

thafS^ein®  -CVe  ’  and  die  mounters  perpendiculars,  fo 
that  the  joint  that  mounts  and  feparates  two  ftones 
always  falls  direftly  over  the  middle  of  the  ftone  be¬ 
low.  This  is  lefs  beautiful  than  the  net-work  •  but 
it  is  more  folid  and  durable.  See  2  ’  b  1 

Creek  mafonry,  according  toVitruvius,  is  that  where 
after  we  have  laid  two  ftones,  each  of  which  makes  a 
courfe,  another  is  laid  at  the  end,  which  makes  two 
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courfes,  and  the  fame  order  is  obferved  throughout  Mafonry 
the  building  ;  this  may  be  called  double-binding ,  in  re- 
gard  the  binding  is  not  only  of  ftones  of  the  fame 
courfe  with  one  another,  but  likewife  of  one  courfe 
with  another  courfe.  See  nP3„ 

Mafonry  by  equal  courfes,  called  by  the  ancients  //3- 
domum,  differs  in  nothing  from  the  bound  mafonry, 
but  only  in  this,  that  its  ftones  arc  not  hewn.  See 
n°  4. 

Mafonry  by  unequal  courfes,  called  pfeudifodomum , 
is  alfo  made  of  unhewed  ftones,  and  laid  in  bound 
work;.  but  then  they  are  not  of  the  fame  thicknefs, 
nor  is  there  any  equality  obferved  excepting  in  the 
feveral  courfes,  the  courfes  themfelves  being  unequal 
to.  each  other.  See  n°5. 

Mafonry  filled  up  in  the  middle,  is  likewife  made  of 
unhewed,  ftones,  and  by  courfes ;  but  the  ftones  arc 
only  fet  in  order  as  to  the  courfes:  (fee  n°9).  A, 
the  courfes;  B,  the  parts  filled  up;  C,  a  coat  of 
plafter. 

Compound  mafonry  is  of  Vitruvius’s  propofing,  fo 
called  as  being  formed  of  all  the  reft.  In  this  the 
courfes  are  of  hewed  ftone;  and  the  middle  being  left 
void,  is  filled  up  with  mortar  and  pebbles  thrown  in 
together:  after  this  the  ftones  of  one  courfe  are  bound 
to  thofe  of  another  courfe  with  iron-cramps  faftened 
with  melted  lead  :  (See  n"7).  E,  the  ftones  cramp- 

ed  ;  F,  the  cramps  ;  G,  the  middle  part  filled  up. _ 

N°  8.  reprefents  .another  fort  of  compound  mafonry, 
the  middle  of  which  is  ftone,  and  the  edges  boards. 

All  the  kinds  of  mafonry  now  in  ufe  may  be  re* 
duced  to  thefe  five,  viz.  bound  mafonry  ;  that  of 
brick-work,  where  the  bodies  and  projedures  of  the 
ftones  inclofe  fquare  fpaces  or  pannels,  See.  fet  with 
bricks ;  that  de  moilon,  or  fmall  work,  where  the 
courfes  are  equal,  well  fquared,  and  their  edges  or 
beds  rufticated  ;  that  where  the  courfes  are  unequal  ; 
and  that  filled  up  in  the  middle  with  little  ftones  and 
mortar. 

Free- Masonry,  denotes  the  fyftcm  ofimyfteries  and 
fecrets  peculiar  to  the  fociety  of  free  and  accepted 
mafons.  r 

The  oiigin  of  this  fociety  is  very  ancient;  but  we 
have  no  authentic  account  of  the  time  when  it  was 
fnft  inllituted,  or  even  what  was  the  reafon  of  fuch 
an  aflociation  of  people  under  the  title  of  Mafons ,  more 
than  of  any  other  mechanical  profeffion. — In  Dr  Hen* 
ry’s  hiilory  we  find  the  origin  of  the  Free  Mafon  So¬ 
ciety  in  Britain  attributed  to  the  difficulty  found  in 
former  times,  of  procuring  a  fufficient  number  of 
workmen  to  build  the  multitude  of  churches,  mona- 
ftei.ies,  and  other  religious  edifices  which  the  fuper* 
ftition  of  thofe  ages  prompted  the  people  to  raife- 
Hence  the.  mafons  were  greatly  favoured  by  the  popes, 
and  many  indulgences  were  granted  in  order  to  aug¬ 
ment  their  numbers.  In  times  like  thofe  we  fpeak 
of,  it  may  well  be  fuppofed  that  fuch  encourage¬ 
ment  from  the  fupreme  pallors  of  the  church  mud 
have  been  produdive  of  the  moft  beneficial  effeds  to 
the  fraternity  ;  and  hence  the  increafe  of  the  fociety 
may  naturally  be  deduced.  The  Dodor  quotes,  in 
confirmation  of  this,  the  words  of  an  author  who  was 

r^LC?airte(^  ,Wlt^  t*ieir  h»ft°ry  and  conftitutfon. 

The  Italians  (fays  he),  with  fome  Greek  refugees, 
and  with  them  French,  Germans,  and  Flemings,  join- 
4  ed 
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Mafonry.  cd  Into  a  fraternity  of  archite&s,  procuring  papal  bulls 
for  their  encouragement  and  their  particular  privi¬ 
leges  ;  they  ftyled  thcmfelves  Free-mafons>  and  ranged 
from  one  nation  to  another,  as  they  found  churches 
to  be  built  :  their  government  was  regular;  and  where 
they  fixed  near  the  building  in  hand,  they  made  a 
camp  of  huts.  A  furveyoV  governed  in  chief ;  every 
tenth  man  was  called  a  warden ,  and  overlooked  each 
nine.  The  gentlemen  in  the  neighbourhood,  either 
out  of  charity  or  commutation  of  penance,  gave  the 
materials  and  carriages.  Thofe  who  have  feen  the 
accounts  in  records  of  the  charge  of  the  fabrics  of  fome 
of  our  cathedrals  near  400  years  old,  cannot  but  have 
a  great  efteem  for  their  economy,  and  admire  how 
foon  they  ere&ed  fuch  lofty  Rru&ures.” 

By  other  accounts,  however,  the  antiquity  of  ma- 
fonry  is  carried  up  much  higher,  even  as  early  as  the 
building  of  Solomon’s  temple.  In  Britain  the  in¬ 
troduction  of  mafonry  has  been  fixed  at  the  year  674, 
when  glafs-making  was  firft  introduced  ;  and  it  ap¬ 
pears  indeed,  that  from  this  time  many  buildings  in 
the  Gothic  Ryle  were  ere&ed  by  men  in  companies, 
-who  are  faid  to  have  called  themfelves  free,  becaufe 
they  were  at  liberty  to  work  in  any  part  of  the  king¬ 
dom.  Others  have  derived  the  inflitution  of  free  ma- 
fons  from  a  combination  among  the  people  of  that 
profeflion  not  to  work  without  an  advance  of  wages, 
when  they  were  fummoned  from  feveral  counties,  by 
writs  of  Edward  III.  dire&ed  to  the  fheriffs,  to  af- 
fid:  in  rebuilding  and  enlarging  the  caRle,  together 
with  the  church  and  chapel  of  St  George  at  Windfor. 

•  At  this  time,  it  is  faid,  the  mafons  agreed  on 
certain  tokens  by  which  they  might  know  and  af- 
fift  each  other  againfl  being  imprefled,  and  not  to 
work  unlefs  free  and  on  their  own  terms. 

In  a  treatife  on  Mafonry  pub lifhed  in  1792  by  Wil¬ 
liam  Prelion,  mailer  of  the  Lodge  of  Antiquity,  the 
origin  of  mafonry  is  traced  from  the  creation.  “  E- 
ver  fince  fymmetry  began,  and  harmony  difplayed  her 
charms  (fays  he),  our  order  has  had  a  being.”  Its 
introduction  into  England  he  likewife  fuppofes  to  have 
been  prior  to  the  Roman  invalion.  There  are,  ac¬ 
cording  to  him,  the  remains  yet  exihing  of  fome  llu- 
pendous  works  executed  by  the  Britons  much  earlier 
than  the  time  of  the  Romans ;  and  even  thefe  dif- 
play  no  fmall  lhare  of  ingenuity  of  invention  :  fo  that 
wc  can  have  no  doubt  of  the  exillence  of  mafonry 
in  Britain  even  during  thefe  early  periods.  The 
Druids  are  likewife  faid  to  have  had  among  them  many 
cuftoms  fimilar  to  thofe  of  the  mafons,  and  to  have 
derived  their  government  from  Pythagoras  ;  but  the 
refemblance  betwixt  their  ufages  and  thofe  of  the  free- 
mafon  focicties  now  exilling  cannot  be  accurately 
traced  even  by  the  mafon9  themfelves. 

Mafonry  is  faid  to  have  been  encouraged  by  Cxfar, 
and  many  of  the  Roman  generals  who  were  appointed 
governors  of  Britain  :  but  though  we  know,  that  at 
this  period  the  fraternity  were  employed  in  credling 
many  magnificent  fabrics,  nothing  is  recorded  con¬ 
cerning  their  lodges  and  conventions ;  and  we  have 
but  a  very  imperfect  account  of  the  cultoms  which  pre¬ 
vailed  in  their  afTemblies. 

For  a  long  time  the  progrefs  of  mafonry  In  Bri¬ 
tain  was  obRruded  by  the  frequent  wars  which  took 
place  ;  and  it  did  not  revive  till  the  time  of  Caraufius, 
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by  whom  it  was  patronifed.  This  general,  wlio  hoped  Mafonry. 
to  be  the  founder  of  a  Britifh  empire,  encouraged 
learning  and  learned  men  ;  collecting  alfo  the  bed  ar¬ 
tificers  from  many  different  countries,  particularly  ma¬ 
fons,  whom  he  held  in  great  veneration,  and  appoint- 
lng  Alban  us  his  Reward  the  principal  fuperintendantr 
of  their  afiemblies.  Lodges,  or  conventions  of  the. 
fraternity,  began  now  to  be  introduced,  and  the  bu- 
finefs  of  mafonry  to  be  regularly  carried  on.  The 
mafons,  through  the  influence  of  Albanus,  obtained  a 
charter  from  Caraufius  to  hold  a  general  council,  at: 
which  Albanus  hiinfelf  fat  prefident,  and  afiified  at 
the  reception  of  many  new  members.  This  Albanus 
was  the  celebrated  St  Alban,  the  firR  who  fuffered 
martyrdom  in  Britain  for  the  Chrifiian  faith.  Mr 
Prefion  quotes  an  old  MS.  deRroyed  with  many 
others,  faid  to  have  been  in  the  pofltfiion  of  Nicholas 
Stone,  a  curious  fculptor  under  Inigo  Jones;  from 
which  we  learn  that  St  Alban  was  a  great  friend  to- 
mafons,  and  gave  them  two  (hillings  per  week  be- 
fides  threepence  for  their  chear ;  while,  before  that 
time,  they  had  no  more  than  one  penny  per  day  and 
their  meat.  He  likewife  obtained  {<  a  charter  from  the 
king  and  his  council  for  them  to  hold  a  general  coun¬ 
cil,  which  was  named  an  ajftmbly The  fame  cir- 
cumRances  are  mentioned  in  a  MS.  wrjtten  in  the 
time  of  James  II.  only  this  increafes  the  weekly  falary 
of  the  mafons  to  3  s.  6d.  and  3d.  per  day  for  the  bear¬ 
ers  of  burthens. 

The  progrefs  of  mafonry  was  greatly  obRru&ed  by 
the  departure  of  the  Romans  from  Britain  ;  and  in  a 
fhort  time  fell  into  abfolute  negleCti  This  was  oc- 
cafioned  firR  by  the  furious  irruptions  of  the  Scots 
and  Picls,  which  left  no  time  for  the  cultivation  of 
the  arts  ;  and  afterwards  by  the  ignorance  of  the 
Saxons,  whom  the  ill-advifed  Britons  called  in  as  al¬ 
lies,  but  who  foon  became  their  maRers.  After  the 
introduction  of  ChriRianity,  however,  the  barbarity 
of  thefe  conquerors  began  to  wear  ofif,  the  arts  received 
fome  encouragement,  and  mafonry  particularly  began 
to  flourifii.  Lodges  were  now  formed  ;  but  thefe 
being  under  the  direction  of  foreigners,  were  feldom 
convened,  and  never  attained  to  any  degree  of  confi- 
deration  or  importance.  In  this  fituation  it  continued 
till  the  year  557,  when  St  AuRin,  with  40  more 
monks,  among  whom  the  feiences  had  been  preferved, 
came  into  England.  By  thefe  the  principles  of  Chri¬ 
Rianity  were  propagated  with  fuch  zeal,  that  all  the 
kings  of  the  heptarchy  were  converted  ;  after  which 
mafonry  was  taken  under  the  patronage  of  St  AuRin, 
and  the  Gothic  Ryle  of  building  was  introduced  into 
England  by  the  numerous  foreigners  who  reforted  at 
this  time  to  the  kingdom.  AuRin  himfelf  appeared 
at  the  head  of  the  fraternity  in  founding  the  old  ca¬ 
thedral  of  Canterbury  in  600  ;  that  of  RocheRer  in 
602;  St  Paul’s  in  London  in  604;  St  Peter’s  in  WeR- 
minRer  in  605,  as  well  as  many  others.  The  num¬ 
ber  of  mafons  in  England  was  thus  greatly  increafed, 
as  well  as  by  his  other  buildings  of  caRles,  & c. 
throughout  the  kingdom.  •  .» 

In  640  a  few  expert  brethren  arrived  from  France, 
and  formed  themfelves  into  a  lodge  under  the  direction 
of  Bennet  abbot  of  Wirral ;  whom  Kenred  king  of 
Mercia  foon  after  appointed  infpe&or  of  the  lodges, 
and  general  fuperintendant  of  the  mafons.  During  - 
4  I  2  the 
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Mafonry.  the  whole  time  of  the  heptarchy,  however,  mafonry  were  now  colle&cd  by  St 
was  in  a  low  Hate,  but  began  to  revive  in  856  under 
the  patronage  of  St  Swithin,  whom  Ethelwolf  employ* 
ed  to  repair  fome  religious  houfes;  and  from  that  time 
the  art  gradually  improved  till  the  year  872,  when  it 
found  a  zealous  proteClor  in  Alfred  the  Great.  This 
prince  was  a  moll  eminent  patron  of  all  kinds  of  arts 
and  manufa&ures  ;  and,  with  regard  to  mafonry  in 
particular,  he  appropriated  a  feventh  part  of  his  re¬ 
venue  for  maintaining  a  number  of  workmen,  whom  he 
confiantly  employed  in  rebuilding  the  eities,  caftles, 

S  c.  ruined  by  the  Danes.  During  the  reign  of  his 
fueceflor  Edward,  the  mafons  continued  to  hold  their 
lodges  under  the  fanCtion  of  Ethred,  hulbaud  to  the 
king's  filler,  and  Ethel  ward  his  brother,  to  whom 
the  care  of  the  fraternity  was  intruHed.  The  latter 
was  a  great  architect,  and  founded  the  univerfity  of 
Cambridge. 

The  true  re-eflablifhment  of  mafonry  in  England, 
however,  is  dated  from  the  reign  of  King  Athelllane ; 
and  there  is  Hill  extant  a  grand  lodge  of  mafons  at 
York,  who  trace  their  exiHence  from  this  period.  This 
lodge,  the  moH  ancient  in  ^England,  was  founded  in 
926,  under  the  patronage  of  Edwin  the  king's  bro¬ 
ther,  who  obtained  for  them  a  charter  from  Athel- 
Hane,  and  became  grand  maHer  liimfdf.  By  virtue 
of  this  charter  it  is  faid,  that  all  the  mafons  in  the 
kingdom  were  convened  at  a  general  afTembly  in  that 
city,  where  they  eHabliflied  a  general  or  grand  lodge 
for  their  future  government.  Under  the  patronage 
and  jurifdiClion  of  this  lodge  it  is  alfo  alleged  that  the 
fraternity  increafed  very  confiderably,  and  that  kings, 
princes,  and  other  eminent  perfons  who  had  been  ini¬ 
tiated  into  the  myHeries,  paid  due  allegiance  to  the 
afTembly.  Blit  as  the  times  were  yet  turbulent  and 
barbarous,  the  art  of  mafonry  was  fometimes  more 
fometimes  lefs  patronifed  ;  and  of  courfe  the  afTembly 
more  or  lefs  refpeCled  according  to  the  refpeCl  which 
the  art  iti'elf  met  with.  The  appellation  of  ancient  Tork 
mafons  is  well  known  both  in  Ireland  and  Scotland  ; 
and  the  general  tradition  is,  that  they  originated  at 
Auldby  near  York  ;  and  as  Auldby  was  a  feat  of 
Edwin,  this  tradition  gives  eonfiderable  confirma¬ 
tion  to  the  above  aeeount.  There  is  indeed  great 
reafon  to  believe  that  York  was  the  oiiginal  feat  of 
mafonic  government,  no  other  place  having  claim¬ 
ed  it,  and  the  whole  fraternity  having  at  various 
times  owned  allegianee  to  the  authority  there  ella- 
blilhed  though  we  know  not  whether  that  alle¬ 
giance  be  now  given  or  not.  Certain  it  is,  that  if 
fuch  a  lodge  was  once  eHabliflied  there,  of  which  there  is 
no  reafon  to  doubt,  we  have  no  account  of  its  being 
regularly  moved  from  that  place  to  any  other  part 
of  the  kingdom  with  confent  of  its  members.  Many 
refpedable  meetings  have  indeed  been  held  at  diffe¬ 
rent  times  in  other  parts  of  the  kingdom,  but  there 
is  no  aeeount  of  any  other  general  meeting  being  held 
in  another  place  than  York  till  very  lately. 

While  prince  Edwin  lived,  the  mafons  were  employ¬ 
ed  as  formerly  in  building  churches,  monaHeries,  &c. 
and  repairing  thofe  which  had  fuffered  by  the  ravages 
of  the  Danes  ;  and  after  his  death  the  order  was  pa¬ 
tronifed  by  king  AthelHane  himfelf ;  but  on  his  de- 
ceafe  the  mafons  were  difperfed,  and  remained  in  an 
■uufettkd  Hate  till  the  reign  of  Edgar  in  960.  They 
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Dunftan,  who  employed  Mafonry, 
them  in  works  of  the  fame  kind  :  but  as  no  permanent  — -v1 
encouragement  was  given,  them,  their  lodges  foon  de- 
clined,  and  mafonry  remained  in  a  low  Hate  for  up¬ 
wards  of  50  years.  It  revived,  however,  in  1041, 
under  Edward  the  Confeffor,  who  fuperintended  the 
execution  of  feveral  great  works.  By  the  affiHance  of 
Leofrick  earl  of  Coventry,  he  rebuilt  Weilminfter 
Abbey,  the  earl  being  appointed  fuperintendant  of  the 
mafons  ;  and  by  this  architect  many  other  magnificent 
HruClures  were  likewife  erected.  After  the  ConqueH, 
in  1 066,  Gundulph  bifhop  of  RocheHer  and  Roger 
de  Montgomery  earl  of  Shrewfbury,  both  of  them 
excellent  architects,  became  joint  patrons  of  the  nia- 
fons  ;  and  under  their  aufpices  the  Tower  of  London 
was  begun,  though  fi milled  only  in  the  reign  of  Wil¬ 
liam  Rufus,  who  likewife  rebuilt  London  Bridge  with 
wood,  and  in  1087  conflruCled  the  palace  and  hall 
of  Well  min  Her. 

The  mafons  now  continued  to  be  patronifed  by  the 
fovereigns  of  England  in  fucceffion.  The  lodges  af« 
fembled  during  the  reign  of  Henry  I.  and  during  that 
of  Stephen,  the  fociety  were  employed  in  building  a 
ehapel  at  WeHminHer,  now  the  Houfe  of  Commons, 
and  feveral  other  works ;  the  prefident  of  the  lodges 
being  now  Gilbert  de  Clare,  the  marquis  of  Pem¬ 
broke.  During  the  reign  of  Henry  II.  the  lodges, 
were  fuperintended  by  the  grand-maHer  of  the  Knights 
Templars,  who  employed  them  in  building  their  temple 
in  Fleet-Street  in  the  year  H55.  Mafonry  continu¬ 
ed  under  the  patronage  of  this  order  till  the  year  1 199* 
when  John  iuceeeded  Richard  I.  in  the  throne  of 
England,  and  Peter  de  Colechurch  was  then  appoint¬ 
ed  grand-maHer.  He  began  to  rebuild  London  bridge 
with  Hone,  which  was  afterwards  finilhed  by  William 
Alcmain  in  1 209.  Peter  de  Rupibus  fucceeded  Peter 
de  Colechureh  in  the  offiee  of  grand-maHer,  and  Geof¬ 
frey  Fitz-Peter,  chief  furveyor  of  the  king's  works*. 
aCled  as  deputy  under  him  ;  mafonry  continued  alfo  to 
flourilh  under  the  aufpices  of  thefe  two  artifls  during 
this  and  the  following  reign.  On  the  accefhon  of  Edr 
ward  I.  in  1272,  the  fuperinteudenec  of  the  mafons. 
was  entruHed  to  Walter  Giffard  archbilhop  of  York, 

Gilbert  de  Clare  earl  of  GlouceHer,  and  Ralph  lord 
of  Mount  Hermer,  the  progenitor  of  the  family  of 
the  Montagues ;  and  by  thefe  archite&s  the  abbey  of 
WeHpinHer  was  finilhed,  after  having  been  begun  in 
1220,  during  the  minority  of  Henry  II.  During  the 
reign  of  Edward  II.  the  fraternity  were  employed  in 
building  Exeter  and  Oriel  Colleges  in  Oxford,  Clare** 
hall  in  Cambridge,  &c.  under  the  aufpices  of  Walter 
Stapleton  bifiiop  of  Exeter,  who  had  been  appointed 
grand-maHer  of  the  mafons  in  1307. 

Edward  III.  was  a  great  erxourager  of  learning  in 
general,  and  not  only  patronifed  the  mafons,  but  ap¬ 
plied  very  affiduoufiy  to  the  conHitutions  of  the  order*, 
revifed  and  meliorated  the  ancient  charges,  and  added 
feveral  ufeful  regulations  to  the  original  code  by  which 
the  fraternity  had  been  governed.  He  patronifed  the 
lodges,  and  appointed  five  deputies  under  him  to,  in- 
fpeCl  their  proceedings  \  and  at  this  period  it  appears 
from  fome  old  reeords,  that  the  lodges  were  numerous, 
and  that  the  fraternity  held  communications  under  the 
protection  of  the  civil  magifirates*.  William  a  ,Wyke* 
ham  wa3  continued  grand-maHer  on  the  aceeffion  of 
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MtfoWT’  Richard  IT,  and  by  him  both  the  New  College  in  Ox- 
*  ford  and  Winchefter  College  were  founded  at  his  own 
expence.  After  the  acceffion  of  Henry  IV,  Thomas 
Fits- Allan  earl  of  Surrey  was  appointed  grand-ma- 
tier,  who,  after  the  engagement  at  ShrewJfbury,  found* 
ed  Battle-abbey  and  Fotheringay  ;  the  Guildhall  at 
London  being  alfo  built  in  this  reign.  On  the  accef- 
fion  of  Henry  V,  the  fraternity  were  directed  by 
Henry  Chichely  archbifhop  of  Canterbury,  under 
whom  the  lodges  and  communications  of  the  fraternity 
were  frequent.  In  1425,  however,  during  the  reign 
of  Henry  VI.  an  act  was  made  againft  the  meetings 
of  the  chapters  and  congregations  of  mafons,  becauie 
it  was  faid,  that  by  fuch  meetings  “  the  good  courfe 
and  efFevd  of  the  ltatutes  (^labourers  were  openly  vio¬ 
lated  and  broken,  in  fubverfion  of  the  law,  and  to  the 
great  damage  of  all  the  commons.”  But  this  ad  was 
not  put  in  force,  nor  did  the  fraternity  ceafe  to  meet 
as  ufual  under  the  protedion  of  archbifhop  Chichely, 
who  ft  ill  continued  to  prefide  over  them.  The  reafon 
of  this  extraordinary  edid  is  faid  to  have  been  as  fol¬ 
lows.  The  duke  of  Bedford,  at  that  time  regent 
of  the  kingdom,  being  in  France,  the  regal  power  was 
vefted  in  his  brother  Humphrey  duke  of  Gloucefter, 
who  was  fly  led  protedor  and  guardian  of  the  kingdom. 

*1  he  care  of  the  young  king’s  penon  and  education 
was  entrufted  to  Henry  Beaufort  bifhop  of  Winche- 
fler,  the  duke’s  uncle.  This  prelate  being  of  an  am¬ 
bitious  difpofition,  and  afpiring  at  the  foie  govern¬ 
ment,  had  continual  difputes  with  his  nephew  the 
protedor;  and  by  reafon  of  the  violent  temper  of  that 
prince,  gained  frequent  advantages  over  him.  This 
animoiity  increafed  to  fuch  a  degree,  that  the  parlia¬ 
ment  was  at  length  obliged  to  interpofe.  On  the 
meeting  of  that  afTembly  in  the  month  of  April  142  r, 
however,  the  fervants  and  followers  of  the  peers  came 
thither,  armed  with  clubs  and  ftaves  ;  on  which  account 
it  received  the  name  of  the  Bat  Parliament ,  and  at  this 
time  the  ad  againft:  mafons  was  made.  This  was  ow¬ 
ing  to  the  influence  of  the  bifhop,  who  wifhed  to  de¬ 
fray  the  meetings  of  the  fraternity  on  account  of  the 
feerecy  obferved  in  them.  Dr  Anderfon,  in  the  firfl 
edition  of  the  Book  of  Conftitutions,  makes  the  fol¬ 
lowing  observation  upon  this  ad  :  “  It  was  made  in 
ignorant  times,  when  true  learning  was  a  crime,  and 
geometry  condemned  for  conjuration  ;  but  it  cannot 
derogate  from  the  honour  of  the  ancient  fraternity, 
v^ho,  to  be  fu re,  would  never  encourage  any  fuch  con¬ 
federacy  of  their  working  brethren.  By  tradition,  it 
is  believed  that  the  parliament  were  then  too  much  in¬ 
fluenced  by  the  illiterate  clergy,  who  were  not  accept¬ 
ed  mafons,  nor  underflood  architedure  (as  the  clergy 
of  fome  former  ages),  and  were  generally  thought  un¬ 
worthy  of  this  brotherhood.  Thinking  they  had  an 
indefeafible  right  to  know  all  fecrets  by  virtue  of  au¬ 
ricular  con feflion,  and  the  mafons  never  confefling  any 
thing  thereof,  the  faid  clergy  were  highly  offended  ; 
and  at  firfl,  fufpeding  them  of  wickednefs,  reprefent- 
ed  them  as  dangerous  to  the  ftate  during  that  minori¬ 
ty  ;  and  foon  influenced  the  parliament  to  lay  hold  of 
luch  fuppofed  arguments  of  the  working  mafons  for 
making  an  ad  that  might  feem  to  refled  difhonour  up- 
°a  whole  fraternity,  in  whofe  favour  feveral 

ads  had  been  made  before  that  period,  and  were  made 
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The  bifhop  was  foon  after  tins  diverted  from  Ii*s 
perfection  of  the  mafons  by  an  affair  of  a  more  im¬ 
portant  kind.  He  had  formed  a  defign  of  furp  riling 
the  city  of  London  on  the  evening  of  St  Simon  and 
St  Jude’s  day,  that  on  which  the  Lord  Mayor  was 
inverted  with  his  office.  But  the  plot  having  been 
difeovered  by  the  duke  of  Gloucefter,  the  Mayor  was 
fent  for  while  at  dinner,  and  ordered  to  keep  a  ft  rid 
watch  for  that  night.  I  he  bifhop’s  party  accordingly 
made  an  attempt  to  enter  by  the  bridge  about  nine  the 
next  morning,  but  were  repulfed  by  the  vigilance  of 
the  citizens.  At  this  the  prelate  was  fo  much  enraged, 
that  he  collected  a  numerous  body  of  archers  and  men 
at  arms,  commanding  them  to  affa-ilt  the  gate  with 
ftot.  By  the  prudence  of  the  magiftrates,  however, 
all  violent  meafures  were  Hopped ;  but  no  reconciliation 
could  be  procured  betwixt  the  two  parties,  though  it 
was  attempted  by  the  archbffhop  of  Canterbury ,&and 
Peter  duke  of  Coimbra,  eldeft  fon  to  the  king  of  Por- 
tugal,  with  feveral  (Tther  perfons  of  diltinction.  At 
laft  the  bifhop  wrote  a  letter  to  the  duke  of  Bedford, 
Ul h*s  return  to  England,  and  informing  him  of 
the  danger  there  was  of  a  civil  war,  and  reflecting  up¬ 
on  the  duke  of  Gloucefter.  This  letter  had  the  defired 
effect.  The  regent  returned,  and  held  a  great  council 
at  St  Albans  on  the  i  lit  of  February,  but  adjourned 
it  to  the  15th  of  March  at  Northampton,  and  to  the 
25th  of  June  at  Leicefter.  Bats  and  ftaves  were 
now  prohibited  at  tliefe  meetings  ;  but  the  parties  af- 
fembled  with  weapons  no  lefs  formidable,  viz.  with 
flings,  (tones,  and  leaden  plummets.  The  duke  of 
Bedford  employed  all  his  authority  to  reconcile  the 
differences  j  and  at  laft  obliged  the  two  rivals  to  pro- 
niife  before  the  affembly  that  they  would  bur)-  all  a- 
nimofities  in  oblivion.  During  the  difcuffion  of  this 
matter  five  charges  were  exhibited  by  the  duke  of 
Gloucefter  againft  the  bifhop  ;  one  of  which  was,  that 
“  he  had,  in  his  letter  to  the  duke  of  Bedford,  at 
Fiance,  plainly  declared  his  malicious  purpofe  of  af- 
fembling  the  people,  and  flirring  up  a  rebellion  in  the 
nation,  contrary  to  the  king’s  peace.”  To  this  the 
bifhop  anfwered,  “  That  he  never  liad  any  intention 
to  difturb  the  peace  of  the  nation  or  raife  a  rebellion  • 
but  that  he  fent  to  the  duke  of  Bedford  to  folicit 
his  return  to  England,  to  fettle  all  tliofe  differences 
which  were  fo  prejudicial  to  the  peace  of  the  king- 
(I°m  •  ^hat  though  he  had  indeed  written  in  the  let¬ 
ter,  ‘  That  if  he  tarried,  we  ftiould  put  the  land  in 
adventure  by  a  field,  fuch  a  brother  you  have  here,’ 
he  did  not  mean  it  of  any  defign  of  his  own,  but 
concerning  the  feditious  affemblies  of  mafons,  carpen¬ 
ters,  tyler*,  and  plaifterers ;  who  being  diftreffed  by 
the  late  ad  of  parliament  againft  the  excefiive  wages 
of  thefe  trades,  had  given  out  many  feditious  fpeeches 
and  menaces  againft  certain  great  men,  which  tended 
much  to  rebellion,”  &c. 

Notwithftanding  this  heavy  charge,  the  duke  of 
Gloucefter,  who  knew  the  innoceuce  of  the  parties 
accufed,  took  the  mafons  under  his  proteftion,  and 
transferred  the  charge  of  fedition  and  rebellion  from 
them  to  the  bifhop  and  his  followers.  By  the  intereft 
of  the  latter,  however,  the  king  granted  him  a  pardon, 
tor  all  offences  ;  and  though  the  duke  drew  up  frefh 
articles  of  impeachment  againft  him  in  1442-,  and  pre. 
tented  them  in  perfon  to  the  king,  the  council,  being 
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^Mafonry,  compofed  moflly  of  ecclefiaftics,  proceeded  fo  flowly 
*  '  in  the  bufmefs,  that  the  duke,  wearied  out  with  the 
tedioufnefs  of  the  matter,  dropped  the  profecution 
entirely. 

This  conteil  terminated  in  the  impeachment,  im- 
prifonment,  and  murder  of  the  duke  of  Glouceller 
-himfelf.  This  event  might  have  keen  attended  with 
bad  confequence,  had  not  their  inveterate  enemy,  the 
prelate  himfelf,  been  taken  off  by  death  in  about  two 
months  after  the  duke.  The  mafons  then  continued 
'not  only  to  meet  in  fafety,  but  were  joined  by  the 
king  himfelf.  He  was,  that  very  year  (1442)  ini¬ 
tiated  into  mafonry,  and  from  that  time  fpared  no 
pains  to  become  completely  mailer  of  the  art.  He 
perilled  the  ancient  charges,  reviled  the  conilitutions, 
and,  with  the  confent  of  his  council,  honoured  them 
with  his  fan&ion.  The  example  of  the  fovereign  was 
followed  by  many  of  the  nobility,  who  affiduoufly  flu- 
died  the  art.  The  king  prefided  over  the  lodges  in 
perfon,  nominating  William  Wanefleet  bifhop  of 
Winchefler  grand-mafler.  This  bilhop  at  his  own 
expence  built  Magdalene  college,  Oxford,  and  feveral 
religious  houfes.  Eton-college  near  Windfor,  and 
King’s-college  at  Cambridge,  were  alfo  founded  du¬ 
ring  this  reign.  Henry  himfelf  founded  ChrifTs-eoI- 
lege,  Cambridge,  as  his  queen  Margaret  of  Anjou  did 
Queen’s-coliege  in  the  fame  university. 

About  this  time  alfo,  the  mafons  were  prote&ed 
and  encouraged  by  James  I.  of  Scotland,  who,  after 
his  return  from  captivity,  became  a  zealous  patron  of 
arts  and  learning  of  all  kinds.  He  honoured  the 
lodges  with  his  royal  prefence,  and  fettled  an  annual 
revenue  of  four  pounds  Scots  (an  Englifh  noble)  to 
be  paid  by  every  mafler-mafon  in  Scotland,  to  a  grand- 
mafter  chofen  by  the  grand-lodge,  and  approved  by 
the  crown,  one  nobly  born,  or  an  eminent  clergyman 
who  had  his  deputies  in  cities  and  counties  :  fomething 
was  likewife  paid  him  by  every  new  brother  at  his  en¬ 
try.  His  office  intitled  him  to  regulate  every  thing 
in  the  fraternity  which  could  not  come  under  the  ju- 
rifdi&ion  of  law-courts ;  and,  to  prevent  law-fuits, 
both  mafon  and  lord,  or  builder  and  founder,  appeal¬ 
ed  to  him.  In  his  abfence,  they  appealed  to  his  de¬ 
puty  *or  grand-warden,  who  refided  next  the  pre- 
mifes. 

The  flourifhing  flate  of  mafonry  was  interrupted  by 
the  civil  wars  between  the  houfes  of  York  and  Lan- 
cafter,  which  brought  it  almoft  totally  into  negled. 
About  1471,  however,  it  revived  under  the  aufpices 
of  Robert  Beauchamp  biffiop  of  Sarum,  who  had 
been  appointed  grand-mafler  by  Edward  IV.  and  ho¬ 
noured  with  the  title  of  Chancellor  of  the  Garter ,  for 
repairing  the  caftle  and  chapel  of  Windfor.  It  again 
declined  during  the  reigns  of  Edward  V.  and  Pvich- 
ard  III.  ;  but  came  once  more  into  repute  on  the  ac- 
ceffion  of  Henry  VII.  in  1485.  It  was  now  patron- 
ifed  by  the  mailer  and  fellows  of  the  order  of  St  John 
at  Rhodes  (now  Malta)  ;  who  affembled  their  grand- 
lodge  in  1  joo,  and  chofe  Henry  for  their  proteflor. 

On  the  24th  of  June  1502,  a  lodge  of  mailers  was 
formed  in  the  palace,  at  which  the  king  prefided  as 
grand-mailer ;  and  having  appointed  John  Iilip  abbot 
of  Weilminiler,  and  Sir  Reginald  Bray  knight  of 
the  garter,  his  wardens  for  the  occafion,  proceeded 
ki  great  ilate  to  the  eaft  end  of  Weilminiler  abbey, 
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where  he  laid  the  firft  ilone  of  that  excellent  piece  ol  Mafonry, 
Gothic  architecture  called  Henry  the  Seventh's  Chapel . 

The  cape-ftonc  of  this  building  was  celebrated  in  1  507. 

The  palace  of  Richmond,  as  well  as  many  other  noble 
ilru&urcs,  were  railed  under  the  dire&ion  of  Sir  Re¬ 
ginald  Bray  ;  and  the  colleges  of  Brazen-Nofe  in  Ox¬ 
ford,  and  Jefus  and  St  John’s  in  Cambridge,  were  all 
finiffied  in  this  reign. 

On  the  acceffion  of  Henry  VIII.  Cardinal  Wolfey 
wa3  appointed  grand-mailer ;  who  built  Hampton- 
court,  Whitehall,  Chrift-church  college,  Oxford,  with 
feveral  other  noble  edifices;  all  of  which,  upon  the  dif- 
grace  of  that  prelate,  were  forfeited  to  the  crown  in 
Wohey  was  fucceeded  as  grand-maller  in 
1 534  b)r  Thomas  Cromwell  earl  of  Effex  ;  who  em¬ 
ployed  the  fraternity  in  building  St  James’s  palace, 

Chrifl’s  hofpital,  and  Greenwich  caflle.  Cromwell 
being  beheaded  in  1540,  John  Touchet  lord  Audiey 
fucceeded  to  the  office  of  grand-mafler,  and  built  Mag¬ 
dalen  college  in  Cambridge,  and  many  other  flruc- 
tures.  I11  1547,  the  duke  of  Somerfet,  guardian  to 
the  king,  and  regent  of  the  kingdom,  became  fuper- 
intendant  of  the  mafons,  and  built  Somerfet-houfe  in 
the  Strand  ;  which,  on  his  being  beheaded,  was  for¬ 
feited  to  the  crown  in  1552. 

After  the  death  of  the  duke  of  Somerfet,  John  Poy- 
net  bifhop  of  Winchefler  prefided  over  the  lodges 
till  the  death  of  the  king  in  1 553.  From  this  time 
they  continued  without  any  patron  till  the  reign  of 
Elizabeth,  when  Sir  Thomas  Sackville  accepted  of 
the  office  of  grand-mafler.  Lodges,  however,  had 
been  held  during  this  period  in  different  parts  of 
England  ;  but  the  general  or  grand  lodge  affembled 
in  the  city  of  York,  where  it  is  faid  the  fraternity 
were  numerous  and  refpedlable. — Of  the  queen  we 
have  the  following  curious  anecdote  with  regard  to 
the  mafons  :  Hearing  that  they  were  in  poffeffion  of 
many  fecrets  which  they  refufed  to  difclofe,  and  be¬ 
ing  naturally  jealous  of  all  fecret  affemblies,  fhe  fent 
an  armed  force  to  York  to  break  up  their  annual 
grand-lodge.  The  defign  was  prevented  by  the  inter¬ 
position  of  Sir  Thomas  Sackville,  who  took  care  to 
initiate  fome  of  the  chief  officers  whom  file  had  fent 
on  this  duty  in  the  fecrets  of  mafonry.  Thefe  joined 
in  communication  with  their  new  brethren,  and  made 
fo  favourable  a  report  to  the  queen  on  their  return, 
that  fhe  countermanded  her  orders,  and  never  after¬ 
wards  attempted  to  diflurb  the  meeting  of  the  frater 
nity.  In  1567,  Sir  Thomas  Sackville  refigned  the  of¬ 
fice  of  grand-mafler  in  favour  of  Francis  Ruffe!  earl 
of  Bedford,  and  Sir  Thomas  Grefham  an  eminent 
merchant.  The  former  had  the  care  of  the  brethren 
in  the  northern  part  of  the  kingdom  afligned  to  him, 
while  the.  latter  was  appointed  to  fuperintend  the 
meetings  in  the  foutli,  where  the  fociety  fyad  coniide- 
rably  increafed,  in  confequence  of  the  honourable  re- 
which  had  been  made  to  the  queen.  The  gene¬ 
ral  affcmbly,  however,  continued  to  meet  at  York  as 
formerly ;  and  here  all  records  were  kept,  and  ap¬ 
peals  made  on  every  important  occafion  to  the  af- 
fembly. 

Sir  Thomas  Grefham  abovementioned  propofed  to 
eredl  a  building  in  the  city  of  London  for  the  benefit 
of  commerce,  provided  the  citizens  would  purchafe 
a  fpot  proper  for  the  purpofe.  Accordingly  fome 
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lafonry.  houfes  between  Cornhill  and  Threadneedle-ftreet  be- 
"V—  mg  pulled  down,  the  foundation-ltone  of  the  building 
,  was  laid  on  the  7th  of  June  1566,  and  with  fuch  ex¬ 
pedition  was  the  work  carried  On,  that  the  whole  was 
fmifhed  in  November  I  This  building,  which 

was  conllruded  on  the  plan  of  the  exchange  of  Ant¬ 
werp,  was  called  at  iirfl  limply  the  Bourfe,  but  in  Ja¬ 
nuary  157D,  the  queen  having  dined  with  Sir  Tho¬ 
mas,  returned  through  Cornhill,  entered  the  Bourfe 
on  the  fouth  fide,  arid  having  viewed  every  part  of  the 
building,  particularly  the  gallery  which  extended  round 
the  whole  ftru&ure,  and  which  was  furniffied  with 
(hops  filled  with  all  forts  of  the  fined  merchandize  in 
the  city,  (lie  caufed  the  edifice  to  be  proclaimed,  in 
her  prefence,  by  herald  and  trumpet,  the  Royal  Ex¬ 
change  ;  and  on  this  occaiion,  it  is  faid  Sir  Thomas 
appeared  publicly  in  the  chara&er  of  grand-mader. 

The  queen  being  now  thoroughly  convinced  that 
the  fraternity  of  mafons  did  not  interfere  in  date  af¬ 
fairs,  became  quite  reconciled  to  their  affemblies,  and 
from  this  time  mafonry  made  a  confiderable  prOgrefs  ; 
lodges  were  held  in  different  parts  of  the  kingdom, 
particularly  in  London  and  its  neighbourhood,  where 
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thy  men  were  initiated,  and  the  myfteries  of  the  order  Mafonry. 
held  in  high  eflimation.  — ^ 

After  Charles  1.  afeended  the  throne,  Lari  Pem¬ 
broke  was  continued  in  his  office  till  the  year  i6jot 
when  he  refigned  in  favour  of  Henry  Danvers  earl  of- 
Danby.  This  nobleman  was  fucceeded  in  1633  by 
1  homas  Howard  earl  of  Arundel,  the  ancedor  of  the 
Norfolk  family.  In  1 635,  Francis  Rudd  earl  of 
Bedford  accepted  the  government  of  the  fociety  ;  but 
Inigo  Jones  having  continued  to  patronize  the  lodges 
during  his  lordfhip’s  adminidratiou,  he  was  re-ele£led. 
the  following  year,  and  continued  in  office  till  the  year 
of  his  death,  1646.  The  progrefs  of  mafonry.  how¬ 
ever,  was  for  fome  time  obdrucled  by  the  breaking 
out  of  the  civil  wars  ;  but  it  began  to  revive  under  the 
patronage  of  Charles  II.  who  had  been  received  into 
the  order  during  his  exile.  Some  lodges  during  this 
reign  were  condituted  by  leave  of  the  fevrral  noble 
grand-maders,  and  many  gentlemen  and  famous  fcho- 
lars  requeded  at  that  time  to  be  admitted  into  the 
fraternity.  On  the  27th  of  December  1663,  a  gene¬ 
ral  a  (Terribly  was  held,  where  Henry  Jenny  11  earl  of  St 
Alban’s  was  ele&ed  grand-mader;  who  appointed 
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the  number  of  the  brethren  increafed  confiderably. .  Sir  John  Denham  his  deputy,  and  Mr  Chridopher 
Several  "rent  works  u-P,.,  Wren,  afterwards  the  celebrated  Sir  Chridopher 


Several  great  works  were  carried  on  there  under  the 
aufpices  of  Sir  Thomas  Grefham,  from  whom  the  fra¬ 
ternity  received  every  encouragement. 

Sir  Thomas  was  fucceeded  in  the  office  of  grand- 
mader  by  Charles  Howard  earl  of  Effingham,  who 
continued  to  prefide  over  the  lodges  in  the  fouth  till 
the  year  1588,  when  George  Hadings  earl  of  Hunt¬ 
ingdon  was  chofen  grand-mader,  and  remained  in 
the  office  till  the  deceafe  of  the  queen  in  16^3. 

On  the  acceffion  of  James  I.  to  the  crown  of  Eng¬ 
land,  mafonry  flourished  in  both  kingdoms,  and  lodges 
were  held  in  both  kingdoms-.  A  number  of  gentle¬ 
men  returned  from  their  travels,  with  curious  draw¬ 
ings  of  the  old  Greek  and  Roman  archite&ure,  as 
well  as  drong  inclination  to  revive  a  knowledge  of  it. 
Among  thefe  was  the  celebrated  Inigo  Jones,  who 
was  appointed  general  furveyor  to  the  king.  Fie  was 
named  grand-mader  of  England,  and  was  deputed  by 
the  king  to  prefide  over  the  lodges  (a>.  Several 


Wren,  and  John  Webb,  his  wardens.  At  this  affem- 
bly  feveral  uieful  regulations  were  made,  for  the  better 
government  of  the  lodges  ;  and  the  greated  harmony 
prevailed  among  the  whole  fraternity.  The  earl  of 
St  Alban’s  was  fucceeded  in  . his  office  of  grand-mader 
by  earl  Rivers  in  the  year  1666,  when  Sir  Chrido¬ 
pher  Wren  was  appointed  deputy,  and  didinguilhed 
himfelf  beyond  any  of  his  predeceffors  in  promoting 
the  profperity  of  the  lodges  which  remained  at  that 
time,  particularly  that  of  St  Paul’s,  now  the  lodge 
of  Antiquity,  which  he  patronized  upwards  of  18 
years.  At  this  time  he  attended  the  meetings  regu¬ 
larly  ;  and  daring  his  prefidency  made  a  prefent  to 
the  lodge  of  three  mahogany  candledicks,  which  at*- 
that  time  were  very  valuable.  They  are  dill  prefer¬ 
red,  and  highly  valued  as  a  tedimony  of  the  edeem  of 
the  donor. 

The  fire  which  in  J  66fi  dedroyed  fuch  a  great  part 
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mafonry,  and  the  fociety  increafed  confiderably  in  re¬ 
putation  and  confequence.  Ingenious  artids  .refarted 
to  England  in  great  numbers  ;  lodges  were  condituted 
a.s  feminaries  of  indru&ion  in  the  fciences  and  polite 
arts  after  the  model  of  the  Italian  fchools  ;  the  com¬ 
munications  of  the  fraternity  were  edablifhed,  and  the 
ajinual  fedivals  regularly  obferved.  Under  the  direc¬ 
tion  of  this  accomplilhed  architect,  many  magnificent 
druclures  were  raifed ;  and  among  the  red  he  was 
employed,  by  command  of  the  fovercign,  to  plan  a 


to  exert  their  abilities.  After  a  calamity  fo  fudden 
and  exteiifive,  however,  it  became  necedary  to  adopt 
fome  regulations  to  prevent  fuch  a  catadroplie  in  time 
to  come.  It  was  now  determined,  that  in  all  the  new 
buildings  to  he.  ereded,  done  fhould  be  ufed  indead 
of  timber.  Wren  was  ordered  by  the  king  and  grand- 
mader  to  draw  up  the  plan  of  a  city  with  broad  and 
regular  dreets.  l)r. Chridopher  Wren  was  appointed 
furveyor-general  and  principal  architeft  for  rebuilding 
the  city,  the  cathedral  of  St  Paul,  and  all  the  paro- 


_  1  ttm  •  ,  „  , o  ?  uauituidi  or  0 l  raui,  ana  all  the  naro- 

the "kLTof3  S1 1  .C.hial  churchfs;enafted  by  parliament,  in  lieu  of  thofe 


the  kings  of  England.  This  was  executed  ;  but  for 
want  of  a  parliamentary  fund,  no  more  of  the  plan  was 
ever  finifhed  than  the  banqueting-houfe.  Inigo  Jones 
continued  in  the  office  of  grand-inailer  till  tie  year 
1618,  when  he  was  fucceeded  by  the  earl  of  Pern 


that^  were  dedroyed,  with  other  public  firucSlures.  - 
I  Ins  gentleman,  however,  conceiving  the  charge  to  • 
be  too  important  for  a  (ingle  perfon,  fele&ed  for  hia 
affiflarit  Mr  Robert  Hook  profeffor  -of  geometry  in 
Grefham  college.  The  latter  was  immediately  em- 


brnk p  •  u  r  r  •  - ;  A  cm-  Uicinam  couege.  I  he  latter  was  immediately  em- 

broke  ,  under  whofe  aufpices  many  eminent  and  weal-,  ployed  in  mcafuring,  adj idling,  and  felting  out  the 

ground 


whirb  ffr  P[e^°n  ohf<ry,that  the  grand-mader  of  the  north  bears  the  title  of  grand-matter  of  all  England, 
which  (fays  he)  may  probably  have  been  occaf.oned  by  the  title  of  grand-majler.  J  J  *  * 
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Mafonry,  ground  of  the  private  ftreets  to  the  feveral  proprietors. 

The  model  and  plan  were  laid  before  the  king  and 
boafe  of  commons,  and  the  pradlicability  of  the  whole 
feheme,  without  any  infringement  of  private  proper¬ 
ty  ;  but  unfortunately  it  happened,  that  the  greater 
part  of  the  citizens  were  totally  averfe  to  leaving  their  old 
habitations,  and  building  houfes  in  other  places  ;  and 
fo  obftinate  were  they  in  their  determinations,  that 
they  chofe  rather  to  have  their  old  city  again  under 
all  its  difadvantages,  than  a  new  one  upon  the  impro¬ 
ved  plan.  Thus  an  opportunity  was  loft  of  making 
the  new  city  the  moft  magnificent  as  well  as  the  moft 
convenient  for  health  and  commerce  of  any  in  Europe. 
Hence  the  architect,  being  cramped  in  the  execution 
of  his  plan,  was  obliged  to  alter  and  abridge  it,  and 
to  model  the  city  after  the  manner  in  which  it  has 
fmee  appeared. — In  1673  ^ie  foundation-ftone  of  the 
•cathedral  of  St  Paul’s  was  laid  with  great  folemnity 
by  the  king  in  perfon,  and  the  mallet  which  he  ufed 
on  this  occafion  is  Rill  preferved  in  the  lodge  of  Anti¬ 
quity  as  a  great  curiofity. 

During  the  time  that  the  city  was  rebuilding, 
lodges  were  held  by  the  fraternity  in  different  places, 
and  many  new  ones  conftituted,  to  which  the  beft  ar¬ 
chitects  reforted.  In  1674,  earl  Rivers  refigned  the 
office  of  grand-mafter  in  favour  of  George  Villiers 
duke  of  Buckingham,  who  left  the  care  of  the  frater¬ 
nity  to  his  wardens,  and  Sir  Chriftopher  Wren  who 
ftrll  continued  to  kCt  as  deputy.  In  1679,  t^ie  duke 
refigned  in  favour  of  Henry  Bennet  earl  of  Arling¬ 
ton  :  but  this  nobleman  was  too  deeply  engaged  in 
ftate  affairs  to  attend  to  his  duty  as  a  mafon,  though 
the  lodges  continued  to  meet  under  his  fanCtion,  and 
many  refpeCtable  gentlemen  joined  the  fraternity.  Du¬ 
ring  the  fliort  reign  of  James  II.  the  mafons  were 
much  negle&ed.  In  1685,  Sir  Chriftopher  Wren 
was  eleCfed  to  the  office  of  grand-mafter,  who  appoint¬ 
ed  Gabriel  Cibber  and  Mr  Edward  Strong  his  war¬ 
dens  :  yet  notwithftanding  the  great  reputation  and 
abilities  of  this  celebrated  architect,  mafonry  continued 
iu  a  declining  way  for  many  years,  and  only  a  few 
lodges  were  held  occafionally  in  different  parts  of  the 
kingdom. 

At  the  Revolution,  the  fociety  was  in  fuch  a  low  ftate 
in  the  fouth  of  England,  that  only  feven  regular  lodges 
were  held  in  London  and  its  fuburbs  ;  and  of  thefe  only 
two,  viz.  that  of  St  Paul’s  and  one  at  St  Thomas’s  liof- 
pital,  Southwark, were  ofanyconfequence.  But  in  1695 
king  William  having  been  initiated  into  the  myfteries, 
honoured  the  lodges  with  his  prefence,  particularly  one 
at  Hampton-court,  at  which  he  is  faid  to  have  frequent¬ 
ly  prefided  during  the  time  that  the  new  part  of  his 
palace  was  building.  Many  of  the  nobility  alfo  were 
prefent  at  a  general  affembly  and  feaft  held  in  1697, 
particularly  Charles  duke  of  Richmond  and  Lenox, 
who  was  eleCled  grand-mafter  for  that  year  ;  but  in 
1698  refigned  his  office  to  Sir  Chriftopher  Wren,  who 
continued  at  the  head  of  the  fraternity  till  King  Wil¬ 
liam’s  death  in  1702. 

During  the  reign  of  Queen  Anne,  mafonry  made 
110  confiderable  progrefs.  Sir  Chriftopher’s  age  and 
infirmities  drew  off  his  attention  from  the  duties  of 
his  office,  the  annual  feftivals  were  entirely  negleCted, 
and  the  number  of  mafons  confiderably  diminiflied. 
It  was  therefore  determined  that  the  privileges  of  ma- 
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fonry  fhould  not  be  confined  to  operative  mafons,  but  Mafonry 
that  people  of  all  profelfions  fhould  be  admitted  to  par-  w?"Y“,ip 
ticipate  in  them,  provided  they  were  regularly  appro¬ 
ved  and  initiated  into  the  order. 

Thus  the  fociety  once  more  rofe  into  efteem  ;  and 
on  the  acceflion  of  George  I.'  the  mafons,  now  de¬ 
prived  of  Sir  Chriftopher  Wren,  refolved  to  unite  again 
under  a  grand-mafter,  and  revive  the  annual  feftivals. 

With  this  view,  the  members  of  the  only  four  lodges 
at  that  time  exifting  in  London,  met  at  the  Apple- 
tree  tavern  in  Charles-ftreet,  Covent  Garden  ;  and  ha-' 
ving  voted  the  oldeft  maller-mafon  then  prefent  into 
the  chair,  conftituted  themfelves  a  grand-lodge  pro 
tempore.  It  was  now  refolved  to  renew  the  quarterly 
communications  among  the  brethren  ;  and  at  an  an¬ 
nual  meeting  held  on  the  24th  of  June  the  fame 
year,  Mr  Anthony  Saver  was  elected  grand-mafter, 
inverted  by  the  oldeft  mafter-mafon  there  prefent,  in- 
ftalled  by  the  mafter  of  the  oldeft  lodge,  and  had  due 
homage  paid  him  by  the  fraternity.  Before  this 
time  a  fufficient  number  of  mafons,  met  together 
within  a  certain  diftriR,  had  ample  power  to  make 
mafons  without  a  warrant  of  conftitution  ;  but  it  was 
now  determined,  that  the  privilege  of  affembling  as 
mafons  fhould  be  verted  in  certain  lodges  or  affemblies 
of  mafons  convened  in  certain  places,  and  that  every 
lodge  to  be  afterwards  convened,  excepting  the  four 
old  lodges  then  exifting,  fhould  be  authorized  to  aeft 
by  a  warrant  from  the  grand-mafter  for  the  time, 
granted  by  petition  from  certain  individuals,  with  the 
confent  and  approbation  of  the  grand-lodge  in  com¬ 
munication  ;  and  that  without  fuch  warrant,  no  lodge 
fhou-ld  hereafter  be  deemed  regular  or  conftitutional. 

The  former  privileges,  however,  were  Rill  allowed  to 
remain  to  the  four  old  lodges  then  extant.  In  con- 
fequence  of  this,  the  old  mafons  in  the  metropolis  vert¬ 
ed  all  their  inherent  privileges  as  individuals  in  the 
four  old  lodges,  in  truft  that  they  never  would  fuffer 
the  ancient  charges  and  land-marks  to  be  infringed. 

The  four  old  lodges,  on  their  part,  agreed  to  extend 
their  patronage  to  every  new  lodge  which  fhould  here¬ 
after  be  conftituted  according  to  the  new  regulations 
of  the  fociety  ;  and  while  they  afted  in  conformity  to 
the  ancient  conftitutions  of  the  order,  to  admit  their 
mafters  and  wardens  to  fhare  with  them  all  the  pri¬ 
vileges  of  the  grand-lodge,  that  of  precedence  only  ex¬ 
cepted. 

Matters  being  thus  fettled,  the  brethren  of  the  four 
old  lodges  confidered  their  attendance  on  the  future 
communications  of  the  fociety  as  unneccffary  ;  and 
therefore  trufted  implicitly  to  their  mafters  and  war¬ 
dens,  fatisfied  that  no  meafure  of  importance  would 
be  adopted  without  their  approbation.  It  was, 
however,  foon  difeovered,  that  the  new  lodges  being 
equally  reprefented  with  the  old  ones  at  the  communi¬ 
cations,  would  at  length  fo  far  outnumber  them,  that 
by  a  majority  they  might  fubvert  the  privileges  of 
the  original  mafons  of  England  which  had  been  cen¬ 
tered  in  the  four  old  lodges;  on  which  account  a  cede 
of  laws  was,  with  the  confent  of  the  brethren  at  large, 
drawn  up  for  the  future  government  of  the  fociety. 

To  this  the  following  was  annexed,  binding  the  grand- 
mafter  for  the  time  being,  his  fticceffors,  and  the  ma¬ 
fter  of  every  lodge  to  be  hereafter  conftituted,  to  pre- 
ferve  it  inviolably  ;  “  Every  annual  grand-lodge  has 

an 
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afonry.  an  inherent  power  and  authority  to  make  new  regu-  initiated  into  the  myfteries  of  the  fraternity.  The  Mafonry. 

■V—  lations,  or  to  alter  thefe  for  the  real  benefit  of  this  greateft  harmony  fubfifted  between  the  two  errand  - v - 

ancent  fraternity,  provided  always  that  the  old  land-  lodges,  and  private  lodges  were  formed  in  both  parts 
marks  be  carefully  preferred  :  and  that  fucli  altera-  of  the  kingdom  under  their  feparate  jurifdiaion  The 
tions  and  new  regulations  be  propofed  and  agreed  to  .  only -diftinftion  which  the  grand  lodge  in  the  north 
at  the  third  quarterly  communication  preceding  the  an-  appears  to  have  retained  is  in  the  title  of  the  Grand 
nual  grand  feaft  ;  and  that  they  be  offered  alfo  to  the  Lodge  of  all  England ;  while  the  other  was  only  called 
perufal  of  all  the  brethren  before  dinner,  in  writing,  the  Grand  Lodge  of  England.  The  latter,  however 
even  of  the  youngeft  apprentice;  the  approbation  and  being  encouraged  by  fome  of  the  principal  nobility’ 
confent  of  the  majority  of  all  the  brethren  prefent  foon  acquired  confequence  and  reputation,  while  the 
being  absolutely  neceffary  to  make  the  fame  binding  other  feemed  gradually  to  decline  ;  but,  till  within 
and  obligatory.”  To  commemorate  this  circumflancc,  thefe  few  years,  the  authority  of  the  grand  lodge  at 
it  has  been  cuftomary,  ever  fince  that  time,  for  the  York  was  never  challenged  ;  on  the  other  hand,  every 
mailer  of  the  oldcft  lodge  to  attend  every  grand  in-  mafon  in  the  kingdom  held  that  affembly  in  the  liigh- 
ftallation  ;  and,  taking  precedence  of  all  prefent,  the  eft  veneration,  and  coniidered  himfelf  bound  by  the 
grand-mafter  only  excepted,  to  deliver  the  book  of  charges  which  originated  from  that  affembly.  It  was 
the  original  conftitutfons  to  the  new  inftalled  grand-  the  glory  and  boaft  of  the  brethren  in  almoft  every 
mailer,  on  his  promiiing  obedience  to  the  ancient  country  where  mafonry  was  eftablilhed  to  be  account- 
charges  and  general  regulations.  ed  defendants  of  the  original  York  mnfons  ;  and 

By  this  precaution  the  original  conftitutions  were  from  the  univerfality  of  the  idea  that  mafonry  was 
tftabhfhed  as  the  bafis  of  all  fucceeding  mafonic  jurif-  firll  eftablilhed  at  York  by  charter,  the  mnfons  of 
didtion  in  the  fouth  of  England ;  and  the  ancient  land-  England  have  received  tribute  from  the  iirft  Hates  in  Eu- 
maris,  as  they  are  called,  or  the  boundaries  fet  up  as  rope.  At  prefent,  however,  this  focial  intercourfe  is 
checks  againfl  innovation,  were  carefully  fecured  from  abolilhed,  and  the  lodges  in  the  north  and  fouth  are  al- 
the  attacks  of  any  future  invaders.  No  great  progrefs,  moft  entirely  unknown  to  one  another  ;  and  neither  the 
however,  was  made  during  the  adminillration  of  Mr  lodges  of  Scotland  nor  Ireland  court  the  correfpon- 
Saytr,  only  two  lodges  being  conftituted,  though  dence  of  the  grand  lodge  at  London.  This  is  faid 
feveral  brethren  joined  the  old  ones.  In  1718  Mr  to  have  been  owing  to  the  introduction  of  fome  in- 
Sayer  was  fucceeded  by  Mr  George  Payne,  who  col*  novations  among  the  lodges  in  the  fouth  ;  but  for  the 
Jetfted  many  valuable  manuferipts  on  the  fubjed  of  ma-  coolnefs  which  fubfitls  between  the  two  grand  lodges 
fonry,  and  earneflly  requeued,  that  the  fraternity  another  renfon  is  afligned.  A  few  brethren  at  York 
would  bring  to  the  grand  lodge  any  old  writings  or  re-  having,  on  fome  trivial  occafion,  feceded  from  their 
cords  concerning  the  fraternity,  to  ftiow  the  ufages  ancient  lodge,  they  applied  to  London  for  a  warrant 
of  ancient  times  :  and  in  confequence  of  this  invita-  of  conftitution.  Their  application  was  honoured  with* 
tion,  feveral  old  copies  of  the  Gothic  conftitutions  out  any  inquiry  into  the  merits  of  the  cafe  ;  and  thus 
were  produced,  arranged,  and  digefled.  Another  af-  inftead  of  being  recommended  to  the  mother-lodge  to 
fembly  and  feaft  were  held  on  the  24th  of  June  1719,  be  reftored  to  favour,  thefe  brethren  were  encouraged 
when  Dr  DefaguhersVas  unanimoufly  eLded  grand-  to  revolt,  and  permitted,  under  the  fandion  of  the 
mafter.  At  this  feaft  the  old,  regular,  and  peculiar  grand  lodge  in  London,  to  open  a  new  lodge  in  the 
toarts  were  introduced  ;  and  from  this  time  we  may  city  of  York  itfelf.  This  illegal  cxtcnlion  of  power 
date  the  rife  of  free-mafonry  on  its  prefent  plan  in  juftly  offended  the  grand  lodge  at  York,  and  occafion- 
the  fouth  of  England..  Many  new  lodges  were  efta-  ed  a  breach  which  has  never  yet  been  made  up. 
bhfhed,  the  old  ones  vifited  by  many  mafons  who  had  The  duke  of  Buccleugh,  who  in  1723  fucceeded 
long  neglected  the  craft,  and  feveral  noblemen  ini-  the  duke  of  Wharton  as  grand*mafter,  tirft  propoled 
tiated  into  the  myfteries.  In  1720,  however,  the  the  fcheme  of  railing  a  general  fund  for  diftrefied  ma- 
fraternity  fuftained  an  irreparable  lofs  by  the  burning  foils.  The  duke’s  motion  was  fupported  by  Lord 
of  feveral  valuable  manuferipts,  concerning  the  lodges,  Paifley,  Colonel  Houghton,  and  a  few  other  brethren  • 
regulations,  charges,  fecrets,  &c.  (particularly  one  and  the  grand  lodge  appointed  a  committee  to  con- 
written  by  Mr  Nicholas  Stone,  the  warden  under  Inigo  fider  of  the  moft  effectual  means  of  carrying  the  fcheme 
Jones).  This  was  done  by  fome  fcrupulous  brethren,  into  execution.  The  difpofal  of  the  charity  was  Iirft 
who  were  alarmed  at  the  publication  of  the  mafonic  veiled  in  feven  brethren;  but  this  number  being  found 
conftitutions.  At  a  quarterly  communication  it  was  too  fmall,  nine  more  were  added.  It  was  afterwards 
this  year  agreed,  that,  for  the  future,  the  new  grand-  refolved  that  12  mailers  of  contributing  lodges,  in  ro- 
mafter  Iliall  be  named  and  propofed  to  the  grand  lodge  tation  with  the  grand  officers,  (hould  form  the  com- 
fome  time  before  the  feaft  ;  and  if  approved  and  pre-  mittee  ;  and  by  another  regulation  fince  made,  it  has 
lent,  he  lhall  be  faluted  as  grand-mafter  eled  :  and  been  determined  that  all  pall  and  prefent  grand  of- 
that  every  grand-mafter,  when  he  is  inftalled,  lhall  ficcrs,  with  the  mailers  of  all  regular  lodges  which 
have  the  foie  power  of  appointing  his  deputy  and  war-  lhall  have  contributed  within  1  2  months  to  the  clia- 
dens  according  to  ancient  enftem.  •  rity,  lhall  be  members  of  the  committee.  This  com- 

in  the  mean  time  mafonry  continued  to  fpread  in  mittee  meets  four  times  in  the  year  by  viitue  of  a 
the  n°rtb  as  well  as  the  fouth  of  England.  The  fummons  from  the  grand  mailer  or  his  deputy.  The 
general  affembly,  or  grand  lodge  at  York,  continued  petitions  of  the  diltreffed  brethren  are  coniidered  at 

!£  re-  lodgeS  mCt  in  ll°5,  undcr  th<:fe  ratings;  and  if  the  petitioner  be  confidered  as 

the  direction  of  Sir  John  I  empeft  baronet,  then  grand-  a  deferving  objetf,  he  is  immediately  relieved  with 

».  rnalter;  and  many  perfons  of  worth  and  charafter  were  five  pounds.  If  the  circumftances  of  the  cafe  are  of 
you  X.  Part  II.  ,  K 
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Mafonry.  a  peculiar  nature,  his  petition  is  referred  to  the  next 
communication,  where  he  is  relieved  with  any  fum  the 
committee  may  have  fpecified,  not  exceeding  20  gui¬ 
neas  at  one  time.  Thus  the  diftreffed  have  always  found 
ready  relief  from  this  general  charity,  which  is'fup- 
ported  by  the  voluntary  contributions  of  different 
lodges  out  of  their  private  funds,  without  being  bur- 
denfome  to  any  member  in  the  fociety.  Thus  has 
the  committee  of  charity  for  free  mafons  been  efta- 
bliffied  ;  and  fo  liberally  have  the  contributions  been, 
that  though  the  fums  annually  expended  for  the  relief 
of  the  diilreffed  brethren  have  for  feveral  years  pad 
amounted  to  many  thoufand  pounds,  there  dill  remains 
a  considerable  fum. 

The  modremarkable  events  which  of  late  has  taken  place 
*  in  the  affairs  of  mafonry,  are  the  initiation  of  OmituI- 
Omrah  Bahauder,  elded  fon  of  the  nabob  of  the  Car¬ 
natic,  who  was  received  by  the  lodge  of  Trinchino- 
poly  in  the  year  1779.  The  news  being  officially 
tranfmitted  to  England,  the  grand  lodge  determined 
to  fend  a  congratulatory  letter  to  his  highnefs  on 
the  occafion,  accompanied  with  an  apron  elegantly 
decorated,  and  a  copy  of  the  book  of  Conftitutiona 
fuperbly  bound.  The  execution  of  this  commiffion 
was  entruded  to  Sir  John  Duy,  advocate-general  of 
Bengal;  and  in  the  beginning  of  1780,  an  anfwer 
was  received  from  his  highnefs,  acknowledging  the  re¬ 
ceipt  of  the  prefent,  and  expreffing  the  warmed  at¬ 
tachment  and  benevolence  to  his  brethren  in  England. 
The  letter  was-  written  in  the  Perfian  language,  and. 
inclofed  in  an  elegant  cover  of  cloth  of  gold,  and  ad- 
dr  effed  to  the  grand-mader  and  grand  lodge  of  Eng¬ 
land.  A  proper  reply  was  made  ;  and  a  tranflation 
of  his  highnefs’s  letter  was  ordered  to  be  copied  on 
vellum  ;  and,  with  the  original, /elegantly  framed  and 
glazed,  and  hung  up  in  the  hall  at  every  public  meet¬ 
ing  of  the  fociety. 

After  fuch  a  long  hidory  of  the  rife  and  progrefs  of 
mafonry,  it  mud  be  natural  to  inquire  into  the  ufes 
of  the  inditution,  and  for  what  purpofe  it  has  been 
patronifed  by  fo  many  great  and  illudrious  perfonages. 
The  profound  fecrecy,  however,  in  which  every  thing 
relating  to  mafonry  is  involved,  prevents  us  from  be¬ 
ing  very  particular  on  this  head.  The  mafons  them- 
felves  fay,  in  general,  that  it  promotes  philanthropy, 
friendfhip,  and  morality ;  that  in  proportion  as  ma¬ 
fonry  has  been  cultivated,  the  countries  have  been  ci¬ 
vilized,  &c .  How  far  this  can  be  depended  upon,  the 
fraternity  themfelves  bed  know.  Another  advantage, 
however,  feems  lefs  equivocal,  viz.  that  its  fign,  fe?ve 
as  a  kind  of  univerfal  language,  fo  that  by  means  of 
them  people  of  the  mod  diftant  nations  may  become 
acquainted,  and  enter  into  friendfhip  with  one  another. 

I  his  certainly  mud  be  accounted  a  very  important  cir- 
cumdance  ;  and  confidering  the  great  number  which 
have  been,  and  daily  are,  admitted  to  the  fociety,  and 
their  inviolable  attachment  to  the  art,  we  mud  cer¬ 
tainly  conclude,  that  if  it  contains  nothing  of  great 
importance  to  mankind  at  large,  it  mud  at  lead  be 
extremely  agreeable,  and  even  fafeinating  to  thofe 
who  are  once  initiated. 

Egyptian  Masonry,  a  new  fydem  of  mafonry  taught 
by  the  celebrated  impodor  the  Count  Cagliodrof— 
It  is  not  known  whether  this  fydem  was  an  invention- 
ef  his  own,  or  whether  any  fuch  thing  really  has  aa 


extdence  among  the  fuperftitious  Egyptians.  The 
fcheme  was  fird  put  in  execution  in  London  ;  and  by 
means  of  his  pretended  knowledge  in  the  myderies  of 
this  art,  the  Count  procured  great  fums  of  money, 
and  attached  to  himfelf  a  vad  number  of  followers. 
The  following  particulars  concerning  it  were  confeffed 
by  him  before  the  inquifition  at  Rome, 

The  Egyptian  mafon3  are  divided  into  feveral  fe&s, 
but  there  are  two  more  efteemed  than  the  red.  The 
fird  is  that  of  the  adepts,  the  members  of  which  (fay 
the  inquifitors)  profefs  the  moft  irreligious  fentiments, 
and  employ  magic  in  their  operations ;  but  their  prin¬ 
cipal  objedt  is  the  deftru&ion  of  the  Catholic  religion 
and  of  monarchy.  The  members  of  the  other  pretend 
to  be  occupied  about  the  fecrets  of  the  hermetic  art, 
and  more  efpecially  the  philofopher’s  done.  Cag- 
liodro  owned  that  he  was  affociated  in  London  with 
the  fecond  of  thefe  fedls  ;  that  his  wife  was  like  wife 
a  member,  and  received  a  diploma,  which  cod  five  gui¬ 
neas.  The  lady  was  prefented  with  a  ribbon,  on  which 
were  embroidered  the  words  Union ,  Silence ,  and  Fir - 
tue ;  and  ffie  was  defired  to  fleep  the  following  night 
with  the  ribbon  attached  to  her  thigh.  When  a  male 
candidate  is  to  be  admitted,  his  courage  mud  be  tried 
in  a  number  of  ways.  Cagliodro  himfelf  fubmitced 
to  thefe  trials  ;  among  which  the  following  are  men¬ 
tioned  in  the  account  of  his  life.  He  was  fird  hoided 
up  to  the  cieling  by  means  of  a  pulley,  and,  after  dif¬ 
fering  confiderable  pain,  had  his  hand  fcorclied  by 
means  of  a  candle.  His  eyes  were  then  covered  with, 
a  bandage,  and  he  received  an  empty  pidol,  with  or¬ 
ders  to  charge  it.  This  being  done,  he  was  ordered 
to  difeharge  it  againd  his  head  ;  and  upon  his  refufmg 
to  do  fo,  the  pidol  was  taken  from  him  with  contempt, 
but  returned  after  a  number  of  ceremonies.  This  had 
fuch  an  effed  upon  him,  that  without  any  regard  to 
felf-prefervation,  he  drew  the  trigger,  and  got  a  fmart 
droke  on  the  fkull,  which,  however,  produced  no  bad 
confequenee.  At  the  initiation  of  other  candidates, 
he  jdifeovered  that  the  pidol  was  changed,  an  unload¬ 
ed  one  being  put  into  the  hands  of  the  perfon  when 
blind-folded,  and  that  one  of  the  afiidants  druck  him 
a  fmart  blow  on  the  head,  to  make  him  think  himfelf 
wounded.  The  ceremony  was  concluded  with  his  ta¬ 
king  an  oath  of  fecrecy  and  obedience  to  the  grand- 
mader. 

MASORA,  a  term  in  the  Jewiffi  theology,  fignify- 
ing  a  work  on  the  Bible,  performed  by  feveral  learned 
rabbins,  to  fecure  it  from  any  alterations  which  might 
othervvife  happen. 

Their  work  regards  merely  the  letter  of  the  H eh  rev/ 
text,  in  which  they  have,  fird,  fixed  the  true  reading 
by  vowels  and  accents  :  they  have,  feeondly,  numbered 
not  only  the  chapters  and  fe&ions,  but  the  verfes, 
words,  and  letters  of  the  text  :  and  they  find  in  the 
Pentateuch  5245  verfes,  and  in  the  whole  Bible  2  4206- 
The  maforais  called,  by  the  Jews,  the  hedge  or  fence  of 
the  /aw,,  becaufe  this  enumeration  of  the  verfes,  &e* 
is  a  means  of  preferving  it  from  being  corrupted  and 
altered.  They  have,  thirdly,,  marked  ‘whatever  irregu- 
laiities  occur  in  any  of  the  letters  of  the  Hebrew  text; 
fuch  as  the  different  fize  of  the  letters,  their  various 
pofitions  and  inverfions,  6cc.  and  they  have  been  fruit¬ 
ful  in  finding  out  reafons  for  thefe  irregularities  and 
myderies  ia  them.  They  are,  fourthly,  fuppofed  to 
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Tafor*,  be  the  authors  of  the  Iverl  and  Chctibh,  or  the  margi- 

l3fyue*  naj  corredions  of  the  text  in  our  Hebrew  Bibles. 

The  text  of  the  facred  books,  it  is  to  be  obferved, 
was  originally  written  without  any  breaks  or  divifions 
into  chapters  or  verfes,  or  even  into  words  ;  fo  that  a 
whole  book,  in  the  ancient  manner,  was  but  one  con¬ 
tinued  word  :  of  this  kind  we  have  Hill  feveral  ancient 
manuferipts,  both  Greek  and  Latin.  In  regard,  there¬ 
fore,  the  facred  writings  had  undergone  an  infinite 
number  of  alterations,  whence  various  readings  had 
arifen,  and  the  original  was  become  much  mangled 
and  difgnifed,  the  Jews  had  recourfe  to  a  canon,  which 
they  judged  infallible,  to  fix  and  afeertain  the  reading 
of  the  Hebrew  text ;  and  this  rule  they  call  mafora , 
4(  tradition,”  from  Joe,  iradidit ,  as  if  this  critique  were 
nothing  but  a  tradition  which  they  had  received  from 
their  forefathers.  Accordingly  they  fay,  that  when 
God  gave  the  law  to  Mofes  at  Mount  Sinai,  he  taught 
him,  iirfl,  the  true  reading  of  it;  and,  fecondly,  its 
true  interpretation  ;  and  that  both  thefe  were  handed 
down  by  oral  tradition,  from  generation  to  generation, 
till  at  length  they  were  committed  to  writing.  The 
former  of  thefe,  viz.  the  true  reading,  is  the  fubjeftof 
the  mafora  ;  the  latter,  or  true  interpretation,  that  of 
the  mifhna  and  gemara. 

According  to  Elias  Levita,  they  were  the  Jews  of  a 
famous  fchool  at  Tiberias,  about  500  years  after 
Chrift,  who  compofed,  or  at  leafl  began,  the  mafora  ; 
whence  they  are  called  maforites,  and  majorette  doc¬ 
tors,  Aben  Ezra  makes  them  the  authors  of  the 
points  and  accents  in  the  Hebrew  text,  as  we  now  find 
it ;  and  which  ferve  for  vowels. 

The  age  of  the  maforites  has  been  much  difputed. 
Archbifhop  Uflier  places  them  before  Jerom  ;  Capel, 
at  the  end  of  the  fifth  century ;  father  Morin,  in  the 
tenth  century.  Bafnage  fays,  that  they  were  not  a  fo- 
ciety,  but  a  fucceflion  of  men  ;  and  that  the  mafora  is 
the  work  of  many  grammarians,  who,  without  affoci- 
ating  and  communicating  their  notions,  compofed  this 
colie dlion  of  criticifms  on  the  Hebrew  text.  It  is 
urged  that  there  were  maforites  from  the  time  of  Ezra 
and  the  men  of  the  great  fynagogue,  to  about  the  year 
of  (thrift  1030  ;  and  that  Ben  Afher  and  Ben  Naph- 
tali,  who  were  the  bed  of  the  profefiion,  and  who,  ac¬ 
cording  to  Bafnage,  were  the  inventors  of  the  mafora, 
flourifhed  at  this  time.  Each  of  thefe  publffhed  a 
copy  of  the  whole  Hebrew  text,  as  corre6t,  fays  Dr 
Prideaux,  as  they  could  make  it.  The  eaflern  Jews 
have  followed  that  of  Ben  Naphtali,  and  the  weftern 
that  of  Ben  Afher  ;  and  all  that  has  been  done  fince 
is  to  copy  after  them,  without  making  any  more  cor¬ 
rections,  or  maforetical  criticifms. 

The  Arabs  have  done  the  fame  thing  by  their  Ko¬ 
ran  that  the  maforites  have  done  by  the  Bible  ;  nor 
do  the  Jews  deny  their  having  borrowed  this  expedi¬ 
ent  from  the  Arabs,  who  firft  put  it  in  practice  in  the 
feventh  century. 

There  is  a  great  and  little  mafora  printed  at  Ve¬ 
nice  aftd  at  Bafil,  with  the  Hebrew  text  in  a  different 
character.  Buxtorf  has  written  n  muforetic  commen¬ 
tary,  which  he  calls  Tiberias, 

MASQUE,  or  Mask,  a  cover  for  the  face,  con¬ 
trived  with  apertures  for  the  eyes  and  mouth  ;  origi¬ 
nally  worn  chiefly  by  women  of  condition,  cither  to 
preferve  their  complexion  from  the  weather,  or  out  of 
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modefty  to  prevent  their  being  known.  Popp^a,  wife  Mafyu*. 

of  Nero,  is  faid  to  be  the  firfl  inventor  of  the  mifque ; - 

which  flic  did  to  guard  her  complexion  from  the  fun 
and  weather,  as  being  the  mod  delicate  woman,  with 
regard  to  her  perfon,  that  has  been  known. 

I  heatrical  mafques  were  in  common  ufe  both  among 
the  Greeks  and  Romans :  Suidas  and  Athenrcus  aferibe 
the  invention  of  them  to  the  poet  Choerilus,  a  con", 
temporary  of  Thefpis  ; .  Horace  attributes  them  to  ALC- 
chylus  ;  but  Ariflotlc  informs  us,  that  the  real  inven¬ 
tor,  and  confequently  the  time  of  their  firfl  intro- 
dudlion  and  ufe,  were  unknown.  Brantome  obferves, 
that  the  coinmOn  ufe  of  modern  mafques  was  not  in¬ 
troduced  till  towards  the  end  of  the  fixteenth  century. 

Masque  is  alfo  ufed  to  fignify  any  thing  ufed  to 
cover  the  face,  and  prevent  a  perfon ’s  being  known. 

The  penitents  of  Lyons  and  Avignon  hide  their  faces 
with  large  whjtc  veils,  which  ferve  them  for  mafques. 

The  Iron  Masque  ( Muff  pie  de  Fer)t  or  Min  <whh 
the  iron  mafque,  a  remarkable  perfonage  fo  denomina¬ 
ted,  who  exifled  as  a  date  prifoner  in  France  during 
the  latter  part  of  the  lad  century.  As  the  circum- 
dances  of  this  perfon  form  a  hidorical  problem  which 
has  occafioned  much  inquiry,  and  given  rife  to  many 
conje&ures,  as  well  as  of  late,  in  confequence  of  the  de- 
ftrudlion  of  the  Badile,  excited  in  a  particular  manner 
the  curiolity  of  the  public,  it  fhall  be  endeavoured  to 
condeufe  in  this  article  the  fubdance  of  ever/  thing 
material  that  has  been  publiflicd  on  the  fubjedl.  We 
fhall  fird  relate  fucli  particulars  concerning  this  extra¬ 
ordinary  prifoner  as  appear  to  be  well  authenticated  ; 
and  fhall  afterwards  mention  the  different  opinions  and 
conjedlures  that  have  been  entertained  with  regard  to 
his  real  quality,  and  the  caufes  of  his  confinement. 

1.  The  authenticated  particulars  concerning  the  iron 
M  fqt/e  are  as  follows  : — A  few  months  after  the  death 
of  Cardinal  Mazarine,  there  arrived  at  the  ifle  of  Sainte 
Marguerite,  in  the  fea  of  Provence,  a  young  prifoner 
whole  appearance  was  peculiarly  attracting  :  his  per¬ 
fon  was  above  the  middle  lue,  and  elegantly  formed  ; 
his  mien  and  deportment  were  noble,  and  his  manners 
graceful  ;  and  even  the  found  of  his  voice,  it  is  faivd, 
had  in  it  foniething  uncommonly  intereding.  On  the 
road  he  condantly  wore  a  maflc'made  with  iron  fprfngs, 
to  enable  him  to  eat  without  taking  it  off.  It  was  at 
fird  believed  that  this  mafque  was  made  entirely  w  tli 
iron  ;  whence  he  acquired  the  name  of  <(  the  Man  with 
the  iron  malic.”  His  attendants  had  received  orders 
to  difpatch  him  if  he  attempted  to  take  off  his  mafque 
or  difeover  himfelf. — He  had  been  fird  confined  at 
Pigneol,  under  the  care  of  the  governor  M.de  St  Mars; 
and  upon  being  fent  from  thence  to  Sainte  Margue¬ 
rite,  he  was  accompanied  thither  by  the  fame  perfon, 
who  continued  to  have  the  charge  of  him.  He  was 
always  treated  with  the  mod  marked  refpecl :  he  was 
ferved  condantly  in  plate  ;  and  the  governor  himfelf 
placed  his  diihcs  on  the  table,  retiring  immediately  af¬ 
ter  and  locking  the  door  behind  him.  He  tu-to’yoit 
(thec’d  and  thou’d)  the  governor  ;  who,  on  the  other 
hand,  behaved  to  him  in  the  moll  refpedlful  manner, 
and  never  wore  his  hat  before  him,  nor  fat  down  in 
his  prefence  unlefs  he  was  defired.  The  Marquis  de 
Louvoifis,  who  went  to  fee  him  at  St  Marguerite, 

•fpoke  to  him  Handing,  and  with  that  kind  of  attention 
which  denotes  high  refpedt. 

4  K  2 
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Mafque.  During  his  refidence  here,  he  attempted  twice,  111 
an  indiredl  manner,  to  make  himfelf  known.  One 
day  lie  wrote  fomething  with  his  knife  on  a  plate,  and 
threw  it  out  of  his  window  towards  a  boat  that  was 
drawn  on  fhore  near  the  foot  of  the  tower.  A  fifher- 
man  picked  it  up  and  carried  it  to  the  governor.  M. 
de  St  Mars  was  alarmed  at  the  fight ;  and  afked  the 
rnan  with  great  anxiety,  whether  he  could  read,  and 
whether  any  one  elfe  had  feen  the  plate  ?  The  man 
anfwered,  that  he  could  notread,  that  he  had  but  juft 
found  the  plate,  and  that  no  one  elfe  had  feen  it.  He 
was,  however,  confined  till  the  governor  was  well  af- 
fured  of  the  truth  of  his  affertions. — -Another  attempt 
to  difcover  himfelf  proved  equally  unfuccefsfnl.  A 
young  man  who  lived  in  the  iile,  one  day  perceived 
fomething  floating  under  the  prtfoner's  window  ;  and 
on  picking  it  up,  he  difcovered  it  to  be  a  very  fine 
ill irt  written  all  over.  He  carried  it  immediately  to 
the  governor  ;  who,  having  looked  at  fome  parts  of 
the  writing,  afked  the  lad,  with  fome  appearance  of 
anxiety?  if  he  had  not  had  the  curiofity  to  read  it  ? 
He  protefled  repeatedly  that  lie  had  not :  but  two 
days  afterwards  he  was  found  dead  in  his  bed. 

The  Mafque  de  Fer  remained  in  this  ifle  till  the  year 
1698,  when  M.  St  Mars  being  promoted  to  the  go¬ 
vernment  of  the  Baftile,  conducted  his  prifoner  to  that 
fortrefs.  In  his  way  thither,  he  flopt  with  him  at  his 
eilate  near  Palteau.  The  Mafque  arrived  there  in  a 
litter,  furrounded  by  a  numerous  guard  onhorfeback. 
M.  de  St  Mars  eat  at  the  fame  table  with  him  all  the 
time  they  refided  atPalteau  ;  but  the  latter  was  always 
placed  with  his  back  towards  the  windows ;  and  the 
peafants,  who  came  to  pay  their  compliments  to  their 
mailer,  and  whom  curiolity  kept  conflantly  on  the 
watch,  obferved  that  M.  de  St  Mars  always  fat  oppo- 
fite  to  him  with  two  piflols  by  the  fide  of  his  plate. 
They  were  waited  on  by  one  fervant  only,  who  brought 
in  and  carried  out  the  difhes,  always  carefully  fhutting 
the  door  both  in  going  out  and  returning.  The 
prifoner  was  always  mafked,  even  when  he  paf¬ 
fed  through  the  court ;  but  the  people  faw  his  teeth 

and  lips,  and  alfo  obferved  that  his  hair  was  grey. _ 

rl  he  governor  flept  in  the  fame  room  with  him,  in  a 
fecond  bed  that  was  placed  in  it  on  that  occafion.  In 
the  courfe  of  their  journey,  the  iron-mafic  was,  one 
day,  heard  to  afk  his  keeper  whether  the  king  had 
any  defign  on  his  life  >  “  No,  Prince,”  he  replied  ; 
“  provided  that  you  quietly  allow  yourfelf  to  be  con- 
dueled,  your  life  is  perfectly  fecure.” 

The  it  ranger  was  accommodated  as  well  as  it  was 
poflible  to  be  in  the  Baftile.  An  apartment  had  been 
prepared  for  him  by  order  of  the  governor  before  his 
arrival,  fitted  up  in  the  moft  convenient  ftyle ;  and 
every  thing  he  expreffed  a  defire  for  was  inflantly  pro¬ 
cured  him.  His  table  was  the  bell  that  could  be  pro¬ 
vided  ;  and  he  was  ordered  to  be  fupplied  with  as  rich 
clothes  as  he  defired  :  but  his  chief  tafle  in  this  la  11 
particular  was  for  lace,  and  for  linen  remarkably  fine, 
tt  appears  that  he  was  allowed  the  ufe  of  fuch  books 
as  he  defired,  and  that  lie  fpent  much  of  his  time  in 
reading.  He  alfo  amufed  himfelf  with  playing  upon 
the  guitar.  He  had  the  liberty  of  going  to  mafs  ; 
but  was  then  ftri&ly  forbid  to  fpeak  or  uncover  his 
1  ace  :  orders  were  even  given  to  the  foldiers  to  fire  upon 


him  if  he  attempted  either ;  and  their  pieces  were  al-  Mafqu 
ways  pointed  towards  him  as  lie  paffed  through 
the  court.  When  he  had  occafion  to  fee  a  furgeon 
or  a  phyfician,  he  was  obliged,  under  pain  of  death, 
conflantly  te>  wear  his  mafic.  An  old  phyfician  of  the 
Baftile,  who  had  often  attended  him  when  he  was  in- 
difpofed,  faid,  that  he  never  faw  his  face,  though  he 
had  frequently  examined  his  tongue,  and  different  parts 
of  his  body  ;  that  there  was  fomething  uncommonly 
intereiling  in  the  found  of  his  voice  ;  and  that  he  ne¬ 
ver  complained  of  his  confinement,  nor  let  fall  from 
him  any  hint  by  which  it  might  be  gueffed  who  he 
was.  It  is  faid  that  he  often  paffed  the  night  in  walk¬ 
ing  up  and  down  his  room. 

This  unfortunate  prince  died  on  the  19th  of  No¬ 
vember  1703,  after  a  fliort  illnefs ;  and  was  interred 
next  day  in  the  burying-place  of  the  parifh  of  St  Paul. 

The  expence  of  his  funeral  amounted  only  to  forty 
livres.  The  name  given  him  was  Marchiali  :  and  even 
his  age,  as  well  as  his  real  name,  it  feemed  of  impor¬ 
tance  to  conceal ;  for  in  the  regifler  made  of  his  fune¬ 
ral,  it  was  mentioned  that  he  was  about  forty  years 
old  ;  though  he  had  told  his  apothecary,  fome  time 
before  his  death,  that  he  thought  he  mufl  be  fixty.— 

It  is  a  well  known  fa&,  that  immediately  after  the 
prifoner’s  death,  his  apparel,  linen,  clothes  matrafl'es, 
and  in  fliort  every  tiling  that  had  been  ufed  by  him, 
were  burnt  ;  that  the  walls  of  his  room  were  feraped, 
the  floor  taken  up,  evidently  from  the  apprehenfioa 
that  he  might  have  found  means  of  writing  any  thing 
that  would  have  difcovered  who  lie  was.  Nay  fuch 
was  the  fear  of  his  having  left  a  letter  or  any  mark 
which  might  lead  to  a  difeovery,  that  his  plate  was 
melted  down  ;  the  glafs  was  taken  out  of  the  window 
of  his  room  and  pounded  to  dull ;  the  window-frame 
and  doors  burnt ;  and  the  ceiling  of  the  room,  and 
the  plafler  of  the  infide  of  the  chimney,  taken  down. 

Several  perfons  have  affirmed,  that  the  body  wras  bu¬ 
ried  without  a  head  ;  and  Monfieur  de  Saint  Foix  in¬ 
forms  us  f ,  that  “  a  gentleman  having  bribed  the  fex-  f  rn  hh  l 
ton,  had  the  body  taken  up  in  the  night,  and  found/w  Hijhh 
a  Hone  inllead  of  the  head.”  ri7ua' 

The  refult  of  tliefe  extraordinary  accounts  is,  that 
the  iron  mafque  was  not  only  a  perfon  of  high  birth, 
but  mufl  have  been  of  great  confequence  ;  and  that 
his  being  concealed  was  of  the  utmofl  importance  to 
the  king  and  minillry.  We  come  now,  therefore,  to 
notice, 

II.  The  opinions  and  conje£lures  that  have  been 
formed  concerning  the  real  name  and  condition  of  this 
remarkable  perfonage.  Some  have  pretended  that  he 
was  the  duke  of  Beaufort  ;  others,  that  he  was  the 
Count  de  Verraandois,  natural  fon  to  Louis  XIV.  by 
the  duchefs  de  la  Valliere.  Some  maintain  him  to 
have  been  the  duke  of  Monmonth,  natural  fon  of 
Charles  II.  of  England  by  Lucy  Walters  ;  and  others 
fay,  that  he  was  Gerolami  Magni,  minifler  to  the  duke 
of  Modena. 

Befides  thefe  conje&ures,  none  of  which  pofTeffes 
fuflicient  probability  to  entitle  them  to  confederation, 
a  fifth  has  been  advanced  ;  namely,  That  the  Iron 
Mafque  was  a  fon  of  Anne  of  Auflria,  queen  to 
Louis  XIII.  and  confequently  that  he  was  a  brother  of 
Louis  XIV.;  but  whether  a  baflard  brother,  a  bro¬ 
ther* 
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Mafque.  thcr-german,  or  a  half  brother,  is  a 

has  given  rife  to  three  feveral  opinions,  which  we  fhall 
Hate  in  the  order  of  time  in  which  the  refpcdtive  tranf- 
a&ions  to  which  they  allude  happened. 

I.  The  firfl  opinion  is,  that  the  queen  proved  with 
child  at  a  time  when  it  was  evident  it  could  not  have 
been  by  her  hufband,  who,  for  fome  months  before, 
had  never  been  with  her  in  private.  The  fuppofed 
father  of  this  child  is  faid  by  fome  to  have  been  the 
duke  of  Buckingham,  who  came  to  France  in  May 
1625,  to  condu£l  the  princefs  Henrietta,  wife  of 
Charles  I.  to  England.  The  private  letters  and  me¬ 
moirs  of  thofe  times  fpeak  very  fufpicioufly  of  the 
queen  and  Buckingham  :  his  behaviour  at  Amiens, 
whither  the  queen  and  queen-mother  accompanied  the 
princefs  in  her  way  to  Boulogne,  occafiorted  much  *whif- 
per’rng :  notwithstanding  the  pains  that  have  been  ta¬ 
ken  by  La  Porte  in  his  Memoires  to  excufe  his  miftrefs, 
it  appears  that  the  king,  on  this  oocalion,  was  ex¬ 
tremely  offended  at  her,  and  that  it  required  all  the 
influence  and  addrefs  of  the  queen-mother  to  ef¬ 
fect  a  reconciliation.  It  is  faid,  that  this  child  was 
privately  brought  up  in  the  country  ;  that  when  Ma* 
zarin  became  a  favourite,  he  was  entrufled  with  the 
care  of  him;  and  that  Louis  XIV.  having difeovered 
the  fecret  on  the  death  of  the  cardinal,  thought  it  ne- 
ceHary  to  confine  him  in  the  manner  that  has  been  re¬ 
lated. 

But  it  may  be  obferved,  that  this  fecret  could 
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6.  fcarcely  have  efcaped  the  vigilance  of  the  cardinal  de 
P-343*  Richlieu  ;  and  it  is  not  improbable,  that  a  miniller  fo 
Kttle  fcrupulons,  if  inclined  to  fave  the  honour  of  a 
queen,  would  have  removed  a  child,  who,  if  he  lived, 
might  have  been  made  ufe  of  to  dillurb  the  tranquil¬ 
lity  of  the  kingdom.  After  this  fuppofed  birth,  the 
queen  had  frequent  quarrels  with  the  king,  and,  what 
was  more  dangerous,  with  the  cardinal  ;  who  even 
ufed  every  means  in  his  power  to  enquire  intq  her  moil 
private  tranfa&ions.  It  was  on  a  memorable  occa- 
iion  of  this  kind,  that  her  fervant  La  Porte  was 
thrown  into  the  Baflile  ;  and  it  can  fcarcely  be  ima¬ 
gined  fhe  would  have  had  the  firmnefs  flic  then  difplay- 
ed,  while  confeious  of  fo  much  guilt,  and  under  the 
rilk  of  having  it  difeovered.  The  prifoner  with  the 
mafque  appears,  by  feveral  accounts,  to  have  been  a 
youth  of  a  handfome  figure  in  the  year  1661  ;  and  in 
1 7C3 ,  when  he  died,  to  have  been  above  lixty  ;  but 
had  he  been  a  fon  of  Buckingham,  he  wouldhave  been 
about  thirty-llx  in  1661,  when  he  could  not  be  faid 
to  have  been  a  youth  ;  and  in  November  1703,  above 
feventy-eight. 

2.  The  fecond  opinion  is,  that  he  was  the  twin-bro¬ 
ther  of  Louis  XIV.  born  fome  hours  after  him.  This 
firil  appeared  in  a  fhort  anonymous  work  publifhed 
without  date,  and  without  the  name  of  place  or  prin¬ 
ter.  It  is  therein  faid,  “  Louis  XIV.  was  born  at 
St  Germains  en  Laye,  on  the5thof  September  1638, 
about  noon  ;  and  the  illullrious  prifoner,  known  by 
the  appellation  of  the  Iron  mafque ,  was  born  the  fame 
day,  while  Louis  XIII.  was  at  fupper.  The  king 
und  the  cardinal,  fearing  that  the  pretcnfions  of  a 
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queftion  that  twin -brother  might  one  day  be  employed  to  renew  Mafque. 

thofe  civil  wars  with  which  France  had  been  fo  often  “ 
affli&ed,  cautioufly  concealed  his  birth,  and  fent  him 
away  to  be  brought  up  privately.  Having  but  an  im- 
perfedl  knowledge  of  the  circumllances  that  followed,  I 
fliall  fay  nothing  more,  for  fear  of  committing  errors  ; 
but  I  firmly  believe  the  fa&  I  have  mentioned ;  and  time 
will  probably  prove  to  my  reader,  that  I  have  ground 
for  what  I  have  advanced.” 

This  opinion  has  been  more  noticed  fince  the  pub¬ 
lication  of  a  work  called  Memoires  du  Marechal  Due  ds 
Richiidu ,  written  by  the  Abbe  Soulavie  ;  concerning 
which  it  may  be  proper  to  premife,  that  the  prefent 
duke  of  Richlieu,  fon  of  the  marechal,  difavows  this 
work  ;  while  the  Abbe  Soulavie,  who  had  been  em¬ 
ployed  by  the  marechal,  infills  on  the  authenticity  of 
his  papers  (a).  He  informs  11s,  that  the  duke  of  Rich¬ 
lieu  was  the  lover  of  Mudcmoifelle  de  Valois,  daughter 
of  the  regent  duke  of  Orleans,  and  afterwards  duchefs 
of  Modena,  who  in  return  was  paflionately  fond  of  him  : 
that  the  regent  had  fomething  more  than  a  paternal 
affedlion  for  his  daughter ;  and  that,  though  fhe  field 
his  fentiments  in  abhorrence,  the  duke  of  Richlieu 
made  life  of  her  influence  with  her  father  to  difeover 
the  fecret  of  the  prifoner  with  the  mafque  :  that  the 
regent,  who  had  always  obferved  the  moll  profound  f»- 
ience  on  this  fubjeft,  was  at  lad  peri’unded  to  en  trull 
her  with  a  nianufcript,  which  fhe  immediately  fent  to 
her  lover,  who  took  a  copy  of  it.  This  nianufcript  is 
fuppofed  to  have  been  written  by  a  gentleman  on  his 
death-bed,  who  had  been  the  governor  of  the  prifoner. 

The  following  is  an  extradl  of  it,  from  what  the  Abbe 
Soulavie  has  told  11s. 

“  Hie  birth  of  the  prifoner  happened  in  the  evening 
of  the  5th  of  September  1638,  in  prefence  of  the  chan¬ 
cellor,  the  bifhop  of  Menux,  the  author  of  the  manu- 
feript,  a  midwife  named  Peroncte,  and  a  fieur  Honorat. 

This  circumflance  greatly  dillurbed  the  king’s  mind; 
he  obferved,  that  the  Salique  law  had  made  no  provi- 
fion  for  fucli  a  cafe  ;  and  that  it  was  even  the  opinion 
of  fome,  that  the  lafl  born  was  the  firfl  conceived,  and 
therefore  had  a  prior  right  to  the  other.  By  the  ad¬ 
vice  of  cardinal  de  Richlieu,  it  was  therefore  refolved 
to  conceal  his  birth,  but  to  preferve  his  life,  in  cafe  by 
the  death  of  his  brother  it'fhould  be  necefTary  to  avow 
him.  A  declaration  was  drawn  up,  and  ligncd  and 
fivorn  to  by  all  prefent,  in  which  every  circnm (lance 
was  mentioned,  and  feveral  marks  on  his  body  deferi- 
bed.  This  document  being  fealed  by  the  chancellor 
with  the  royal  feal,  was  delivered  to  the  king;  and  all 
were,  commanded  and  took  an  oath  never  to  fpeak  on 
the  fubjetl,  not  even  in  private  and  among  themfelves. 

The  child  was  delivered  to  the  care  of  Madame  Pero- 
nete  the  midwife,  to  be  under  the  dire&lon  of  cardinal 
de  Richlieu,  at  whofe  death  the  charge  devolved  to 
cardinal  de  Mazarin.  Mazarin  appointed  the  author 
of  the  manufeript  his  governor,  and  entmited  to  him 
the  care  of  his  education.  But  as  the  prifoner  was 
extremely  attached  to  Madame  Peroncte,  and  (lie 
equally  fo  to  him,  flic  remained,  with  him  till  her 
death.  His*goVcrnor  carried  him  to  his  hnufe  in  Bur- 

gundy. 


(a)  A  letter  from  the  duke  of  Richlieu,  and  an  anfwer  from  the  Abbe  Soulavie,  appeared  in  the  Journal 
de  Pari  % 
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“•  gundy,  where  he  paid  the  greatefl  attention  to  his 
education. 

“  As  the  prifoner  grew  up,  he  became  impatient  to 
difeover  his  birth,  and  often  importuned  his  governor 
on  that  fubjedL  His  curiofity  had  been  roufed,  by 
obierving  that  meffengers  from  the  court  frequently 
arrived  at  the  houfe  ;  and  a  box,  containing  letters 
from  the  queen  and  the  cardinal,  having  one  day  been 
inadvertently  left  out,  he  opened  it,  and  faw  enough 
to  guefs  at  the  fecret.  From  that  time  he  became 
thoughtful  and  melancholy,  6  which  (fays  the  author) 
I  could  not  then  account  for.  He  fhortly  after  aiked 
me  to  get  him  a  portrait  of  the  late  and  prefent  king, 
but  I  put  him  off  by  faying  that  I  could  not  procure 
any  that  were  good.  He  then  defired  me  to  let  him 
go  to  Dijon;  which  I  have  known  fince  was  with  an 
intention  of  feeing  a  portrait  of  the  king  there,  and 
°f  going  fecretly  to  St  John  de  Lus,  where  the  court 
then  was  on  occalion  of  the  marriage  witji  the  infanta. 
He  was  beautiful ;  ^nd  love  helped  him  to  accomplifh 
his  wiihes.  He  had  captivated  the  affections  of  a 
young  houfekeeper,  who  procured  him  a  portrait  of 
the  king.  It  mighthave  ferved  for  either  of  the  bro¬ 
thers  ;  and  the  difeovery  put  him  into  fo  violent  a 
palf  on,  that  he  immediately  came  to  me  with  the  por¬ 
trait  in  his  hand,  faying,  Voila  man  frerey  et  voila  qui 
jefuts ,  fhowing  me  at  the  fame  time  a  letter  of  the 
cardinal  de  Mazarin  that  he  had  taken  out  of  the  box/ 
Upon  this  difeovery  his  governor  immediately  fent  an 
exprefs  to  court  to  communicate  what  had  happened, 
and  to  defire  new  inffrudf ions ;  the  confequence  of 
which  was,  that  the  governor  and  the  young  prince 
under  his  care  were  arrefted  and  confined/’ 

This  memoir,  real  or  fictitious,  concludes  with  fay- 
in£b  66  f  have  fuffered  with  him  in  our  common  pri- 
fon:  I  am  now  fummoned  to  appear  before  my  Judge 
oil  high  ;  and  for  the  peace  of  my  foul  1  canno»t  but 
make  this  declaration,  which  may  point  out  to  him  the 
means  of  freeing  himfelf  from  his  prefent  ignominious 
fituation,  in  cafe  the  king  his  brother  fhould  die  with¬ 
out  children.  Can  an  extorted  oath  compel  me  to  ob¬ 
serve  fecrecy  on  a  thing  fo  incredible,  but  which  ought 
to  be  left  on  record  to  portenty.” 

3-  The  third  opinion  is,  that  he  was  a  fon  of  the 
queen  by  the  cardinal  de  Mazarin,  born  about  a  year 
after  the  death  of  her  hufband  Louis  XIII.;  that  he 
was  brought  up  fecretly;  and  that  foon  after  the  death 
©f  the  cardinal,  which  happened  on  the  9th  of  March 
I166lLh™  fent  t0  ttgnerol.  To  this  account  Fa- 
ther  Griffet*  objeds,  “  that  it  was  needlefs  to  mafque 
a  race  that  was  unknown;  and  therefore  that  this 
opinion  does  not  merit  dffeuffion.”  But  in  anfwer 
it  has  been  obferved,  That  the  prifoner  might  ltronglv 
refemble  Louis  XIV.  which  would  be  a  fuflicient  rea- 
fon  to  have  him  mafked.  This  opinion  is  fuppofed  to 
have  been  that  entertained  by  Voltaire,  who  afferts  his 
thorough  knowledge  of  the  fecret,  though  he  declined 
being  altogether  explicit.  The  Abbe  Soulavie,  author 
of  Memoirs  of  the  Marechal  de  Richlieu,  fpeaking  on 
this  fubjea,  fays,  “  That  he  once  obferved  to  the  Ma¬ 
rechal,  that  he  certainly  had  the  means  of  being  in¬ 
formed  who  the  prifoner  was;  that  it  even  feemed  that 
..e  had  told  Voltaire,  who  durlt  not  venture  to  publifh 
the  fecret ;  and  that  he  at  lafl  afked  him,  whether  he 
was  not  the  elder  brother  of  Louis  XIV.  born  without 
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the  knowledge  of  Louis  the  XIII.?  That  the  marechal 
feemed  embarraffed,  but  afterwards  faid,  that  he  was 
neither  the  ballard  brother  of  Louis  the  XIV.  nor  the 
duke  of  Monmouth,  nor  the  count  of  Vermandois,  nor 
the  duke  of  Beaufort,  as  different  authors  had  advan¬ 
ced  ;  that  their  conjectures  were  nothing  but  reveries : 
but  added,  that  they  however  had  related  many  cir- 
cumllanccs  that  were  true  ;  that  in  fact  the  order  was 
given  to  put  the  prifoner  to  death  if  he  difeovered 
himfelf ;  and  that  he  finifhed  the  convention  by  fay¬ 
ing,  All  I  can  tell  you  on  the  fubject  is,  that  the  pri¬ 
foner  was  not  of  fucli  confequence  when  he  died  at  the 
beginning  of  the  prefent  century  as  he  had  been  at  the 
beginning  of  the  reign  of  Louis  the  XIV.  and  that  he 
was  fliut  up  for  important  reafons  of  Hate.”  The 
Abbe  Soulavie  tells  us,  that  he  wrote  down  what  had 
been  faid,  and  gave  it  to  the  Marechal  to  read,  who 
corrc&ed  fome  exprefiions.  The  Abbe  having  pro- 
pofed  fome  further  queflions,  he  anfwered,  “  Read  what 
Voltaire  publillied  laft  on  the  fubjedt  of  the  prifoner 
with  the  mafque,  efpecially  at  the  end,  and  refleA  on 
— rl’he  paffage  of  Voltaire  alluded  to  is  as  fol- 
lows. 

“  The  man  with  the  mafque  (fays  he)  is  an  enigma 
of  which  every  one  would  guefs  the  meaning.  Some 
have  faid  that  it  was  the  duke  of  Beaufort ;  but  the 
duke  of  Beaufort  was  killed  by  the  Turks  in  the  de¬ 
fence  of  Candy  in  1669,  3,111  tl]e  prifoner  with  the 
mafque  was  at  Pignerol  in  1661.  Befides,  how  could 
the  duke  of  Beaufort  have  been  arreilcd  in  the  midi 
of  his. army,  and  brought  to  France,  without  any  one 
knowing  it?  and  why  confine  him?  and  why*  that 
mafic  ?— Others  have  dreamed  that  he  was  the'  count 
de  Vermandois,  natural  fon  of  Louis  XIV.  who  died 
publicly  at  the  army  in  16S3  of  the  finall-pox,  and 
was  buried  at  the  little  town  of  Aire  and  not  Arras  ; 
in  which  Father  Griffet  was  niiilaken,  but  in  which 
to  be  fare  there  is  no  great  harm _ Others  have  ima¬ 

gined,  that  it  was  the  duke  of  Monmouth,  who  was 
beheaded  publicly  in  London  in  the  year  1685.  But 
for  this  he  mult  have  rifeii  again  from  the  dead,  and 
lie  mull  have  changed  the  order  of  time,  and  placed 
the  year  1662  in  the  room  of  the  year  168,-.  King 
James,  who  never  forgave  any  one,  and  who  on  that 
account  deferved  all  that  happened  to  him,  niuil  have 
pardoned  the  duke  of  Monmouth,  and  got  another  to 
die  in  his  (lead,  who  perfectly  refembled  him.  This 
Sofia  mult  firll  have  been  found,  and  then  he  mult 
have  had  the  goodnefs  to  let  his  head  be  cut  off  in 
public,  to  fave  the  duke  of  Monmouth.  It  was  ne- 
ccifary  that  all  Lngland  fhould  be  mi  lake  n  ;  and  that 
King  James  fhould  beg  of  Louis  XIV.  to  be  fo  obli¬ 
ging  as  to  be  his  gaoler;  that  LouisXIV.  after  ha¬ 
ving  fhown  this  trifling  piece  of  civility  to  King  James, 
fhould  not  have  been  wanting  in  the  fame  attention  to 
his  friend  King  William  and  to  Queen  Anne  (with 
both  of  whom  he  was  engaged  in  war),  and  to  pleufc 
them,  retained  the  dignity  of  gaoler,  with  which  James 
had  honoured  him. 

“All  thefe  illuiions  being  difiipated,  it  then  remains 
to  know  who  this  prifoner  was,  and  at  what  age'  lie 
died.  It  is  clear,  that  if  he  was  not  permitted  to 
crofs  the  court  of  the  Baftile,  or  to  fpeak  to  his  phy- 
fician,  except  covered  with  a  mafque,  it  muft  have  been 
from  the  appreheufioii  that  his  features  and  counte¬ 
nance 
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Mafque.  nance  might  have  difeovered  fome  refcmblance.  He 

- — v -  could  fhow  his  tongue,  but  not  his  face.  He  faid  him- 

felf  to  the  apothecary  of  the  Baftile,  a  few  days  before 
*  his  death,  that  he  believed  he  was  about  60.  Mr  Mar- 

foban,  who  was  fon-in-law  to  this  apothecary,  and  fur- 
geon  to  the  marechal  de  Richlieu,  and  afterwards  to 
the  regent  duke  of  Orleans,  told  me  this  frequently. 
Why  give  him  an  Italian  name? — They  always  called 
him  MarcLlalL  He  who  writes  this  article  perhaps 
knows  more  than  Father  GriiTet,  but  he  will  fay  no¬ 
thing  farther.” 

.  This  opinion  has  been  lately  refumed,  illuflrated, 
and  enforced,  by  M.  de  Saint  Mihiel,  in  a  work  in- 
titled  Le  V eritable  Homme ,  &c.  “  The  real  Man  with 
the  Iron  Mafque.,,  The  author,  in  fupport  of  his 
idea,  attempts  to  prove  that  Anne  of  Auftria  and  Car¬ 
dinal  Mazarine  were  married.  This,  fays  he,  the 
duchefs  of  Orleans  allures  us  of  in  three  of  her  letters. 
Inthe  firft,  dated  Sept.  13.  1 7  1  3,  Ihe  exprefies  her- 
felf  as  follows  :  “  Old  Beauvais,  who  was  firft  lady  of 
the  bed-chamber  to  the  queen-dowager,  was  acquaint¬ 
ed  with  the  fecret  of  the  ridiculous  marriage  ;  this 
rendered  it  neceflary  for  the  queen  to  do  every  thing 
that  her  confidant  wiflied  ;  and  this  circumftance  has 
given  rife  in  this  country  to  an  exteniion  of  the  rights 
of  firft  ladies  of  the  bedchamber.”  In  the  fecond  of 
tliefe  letters,  dated  Nov.  2. 1 7  1  7,  fhe  fays,  “The  queen- 
inother,  widow  of  Louis  XIII.  did  worfe  than  love 
Cardinal  Mazarine  ;  fhe  married  him,  for  he  was  not 
a  prieft  :  he  was  not  even  in  orders;  and  who  could 
have  hindered  her  ?  He  was  molt  horribly  tired  of  the 
good  queen-mother,  and  lived  on  very  bad  terms  with 
her,  which  is  the  reward  that  people  deferve  for  enter¬ 
ing  into  fuch  marriages.”  In  her  third  letter,  dated 
July  2.  1719,  fpeakingof  the  queen,  the  duchefs  fays, 

“  She  was  perfectly  eafy  refpedting  Cardinal  Mazarine ; 
he  was  not  a  prieft,  and  therefore  nothing  could  pre¬ 
vent  their  being  married.  The  fecret  paftage  through 
which  the  Cardinal  went  every  evening  to  the  queen’s 
apartment  is  ftill  to  be  feen  at  the  Palais-Royal.”  A- 
mong  other  proofs  befides  the  above,  which  M.  de 
St  Mihiel  brings  to  fubftantiate  this  marriage,  he  ob- 
ferves,  that  Mazarine  held  all  councils  of  fiate  in  his 
apartment  whilft  he  was  (having  or  drefiing  ;  that  he 
never  permitted  any  perfon  to  fit  down  in  his  prefence, 
not  even  the  chancellor  nor  marfhal  de  Villeroi ;  and 
that  while  they  were  deliberating  with  him  on  ftate 
affairs  he  would  be  often  playing  with  his  monkey  or 
linnet.  Whatman  (continues  the  author)  would  have 
fubje&ed  to  fucli  humiliations  a  chancellor,  who  holds 
the  firft  office  in  the  kingdom  fince  that  of  conftable 
has  been  fnpprefted,  and  a  marfhal  who  was  governor 
to  the  king,  had  he  not  been  in  reality  a  fovereign 
himfelf,  in  virtue  of  his  being  hufband  to  the  queen- 
regent  ?  lie  therefore  concludes,  that  the  man  with* 
the  iron  mafque  was  fon  to  Anne  of  Auftria  and  Car¬ 
dinal  Mazarine  ;  and  endeavours  to  juftify  this  afier- 
taon  by  a  variety  of  conje&ural  proofs.  Of  fome  of 
thefe  we  fhall  give  a  fliort  fketeh  : 

1.  No  prince,  or  perfon  of  any  confideration,  after 
the  year  1644,  at  which  time  the  man  with  the  iron 
mafque  was  born,  until  the  time  when  his  exiftence 
was  known,  difappeared  in  France.  rJ  his  perfonage, 
therefore,  was  not  a  prince  or  great  lord  of  France 
known  at  that  time,. 
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2.  The  man  with  the  iron  mafque  was  not  a  fo¬ 
reigner;  for  foreigners,  even  of  the  higheft  diftindlion, 
did  not  at  that  period  ftudy  the  French  language  in 
fuch  a  manner  as  to  attain  fo  great  perfection  in  it 
as  to  pafs  for  Frenchmen.  If  this  prifoner  had  fpoken 
with  the  leaft  foreign  accent,  the  officers,  phyficians, 
furgeons,  apothecaries,  eonfeffors,  and  others  employ¬ 
ed  in  the  prifons  where  he  was,  and  efpecially  the  pri- 
foners  with  whom  he  converfed  at  St  Margaret,  would 
not  have  failed  to  difeover  it.  From  all  this  M.  de 
St  Mihiel  infers  that  he  muft  have  been  a  French¬ 
man. 

3.  The  exiftence  of  the  man  with  the  iron  mafque 
has  been  known  for  upwards  of  90  years.  Had  any 
perfon  of  high  rank  difappeared  at  an  anterior  period, 
his  friends,  relations,  or  acquaintances,  would  not  have 
failed  to  claim  him,  or  at  leaft  to  fuppofe  that  he  was 
the  man  concealed  by  this  mafque.  But  no  one  dif¬ 
appeared,  nor  was  any  one  claimed:  the  man  with  the 
iron  mafque  was  therefore  a  perfon  unknown. 

4.  This  man  was  not  torn  away  from  fociety  on  ac¬ 
count  of  any  criminal  aClion  ;  for  when  he  was  arreft- 
ed,  it  was  forefeen  that  he  would  eatife  rtiuch  embar- 
raflment,  and  occafion  great  expences.  He  was  there¬ 
fore  not  a  criminal,  elfe  means  would  have  been  pur- 
fued  to  get  rid  of  him  ;  and  confequently  all  the  im¬ 
portance  of  his  being  concealed  was  attached  folely  to 
his  perfon. 

5.  This  ftranger  muft  have  been  a  perfon  of  very 
high  birth  ;  for  the  governor  of  the  prifon  St  Mars 
behaved  always  to  him  with  the  greateft  refpecl. 

6.  Louis  XIII.  played  on  the  guitar;  Louis  XIV. 
did  the  fame  in  a  very  mafterly  manner ;  and  the  man 
with  the  iron  mafque  played  alfo  on  that  inftriiment : 
which  gives  us  reafon  to  believe  that  his  education  was 
directed  by  the  fame  perfons  who  had  pretided  over 
that  of  Louis  XIV.  and  who  appear  to  have  been  the 
particular  choice  of  Anne  of  Auftria. 

7.  This  ftranger  died  011  the  19th  of  November 
1702  ;  and  a  few  days  before  his  death,  he  told  the 
apothecary  of  tiie  Baftile,  that  he  believed  he  was 
about  60  years  of  age.  Suppofmg  that  he  was  then 
59  and  a  half,  lie  muft  have  been  born  towards  the 
end  of  May  1644;  anc*  if  he  was  60  wanting  three 
months,  lie  muft  have  been  born  in  the  end  of  Anguil, 
or  the  beginning  of  September,  of  the  fame  year;  a 
period  when  the  royal  authoiity  was  in  the  hands  of 
Anne  of  Auftria,  but  in  reality  exereffed  more  by 
Mazarine  than  by  her.  “  I  have  already  proved  (con¬ 
tinues  the  author),  that  from  the  firft  day  of  the  re¬ 
gency. of  Anne  of  Auftria,  the  greateft  friend ffi ip, 
and  even  intimacy,  fubfifted  between  this  princefs  and 
the  cardinal  ;  that  thefe  fentiments  were  changed  into 
a  mutual  love  ;  and  that  they  were  afterwards  united 
by  the  bonds  of  marriage.  They  might,  therefore, 
well  have  a  fon  about  the  month  of  September  1644, 
as  Louis  XI 11.  had  been  then  dead  more  than  15 
months,  having  died  on  the  1 5th  of  May  the  year 
preceding.  But  nothing  of  what  I  have  related,  or 
of  what  nas  been  written,  and  acknowledged  as  fa<ft, 
refpetting  the  man  with  the  iron  mafic,  "can  be  ap¬ 
plied,  except  to  a  fon  of  Mazarine  and  Anne  of  An- 
flria.  The  man  with  the  iron  mafk  was  indebted, 
therefore,  for  his  exiftence  to  cardinal  Mazarine,  and 
the  regent  widow  of  Louis  XIII,” — To  account  for 
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tile  manner  in  which  the  queen  was  able  to  conceal 
her  pregnancy  and  delivery,  Madame  de  Motteville  is 
quoted  ;  who  relates,  under  the  year  1644,  that  Anne 
of  Auftria  quitted  the  Louvre,  becaufe  her  apartments 
there  difpleafed  her  :  that  fhe  went  to  refide  at  the 
Palais. Royal,  which  Richlieu,  when  he  died,  be¬ 
queathed  to  the  deceafed  king :  that  when  fhe  firft 
occupied  this  lodging,  fhe  was  dreadfully  ajflided  with 
the  jaundice ;  that  the  phyficians  afcribed  this  diforder 
to  her  deje&ion  and  application  to  bufinefs,  which 
gave  her  much  embarrafiment :  but  that  being  cured 
of  her  melancholy,  as  well  as  of  her  malady,  fhe  re- 
folved  to  think  only  of  enjoying  tranquillity  ;  which 
fhe  did,  by  communicating  to  her  minider  the  burden 
of  public  affairs.  On  this  quotation,  M.  de  St  Mi¬ 
hiel  afks,  “  Is  it  not  very  fingular,  that  the  queen, 
who,  during  the  29  years  of  her  former  wedded  flate, 
had  always  refided  in  the  Louvre,  efpecially  from 
1626,  when  Louis  XIII.  ceafed  to  cohabit  with  her, 
until  their  re-union,  which  took  place  in  the  begin¬ 
ning  of  December  1637,  fhould  have  quitted  it  pre- 
cifely  in  1644,  becaufe  fhe  was  difpleafed  with  her 
apartments  ?  How  happened  it  that  her  apartments 
difpleafed  her  this  year,  and  neither  fooner  nor  later  ? 
She  might  undoubtedly  have  had  any  kind  of  furni¬ 
ture  there  which  fhe  dcfired,  and  every  alteration  made 
according  to  her  wifhes,  as  fhe  was  then  abfolutc  mif- 
trefs  :  but  the  caufe  of  her  determination  is  plain  ;  the 
apartments  of  the  Palais-Royal,  which  front  a  garden, 
were  much  more  convenient  for  her  to  be  delivered  in 
fecret.” 

8.  As  it  is  neceffary  that  fome  name  fhould  be  gi¬ 
ven  to  every  man,  in  order  to  diitinguifh  him  from 
another,  that  of  Marchiali  was  given  to  the  man  with 
the  iron  mafic  :  a  name  which  evidently  fhows,  that 
it  had  been  invented  by  an  Italian.  [Cardinal  Ma¬ 
zarine  was  a  native  of  Pifcina  in  the  Abruzzo.  J 

9.  Anne  of  Auftria  was  remarkably  delicate  re- 
fpetfing  every  thing  that  touched  her  perfon.  It  was 
with  great  difficulty  that  cambric  could  be  found  fine 
enough  to  make  fhifts  and  fheets  for  her.  Cardinal 
Mazarine  once  rallying  her  on  this  fnbje&,  faid,  That 
if  fhe  JJjould  be  damned y  her  punijbment  in  hell  would  be  to 
Jleep  in  Holland  fheets .  The  predominant  tafte  of  the 

man  with  the  iron  mafque,  was  to  have  lace  and  linen 
of  the  moft  extraordinary  finenefs.  “  Who  (fays  the 
author)  does  not  perceive,  in  this  fimilarity  of  tafles, 
the  maternal  tendernefs  of  Anne  of  Auflria,  who 
would  have  thought  her  fon  a  great  fufferer  had  he 
not  been  indulged  with  fine  linen  i” 

<(  Louis  XIII.  (continues  M.  de  St  Mihiel)  was  a 
hufband  of  a  gloomy  difpofition,  and  ail  enemy  to 
pleafure  :  while  the  queen,  on  the  contrary,  was  fond 
-of  focial  life  ;  and  introduced  at  the  court  of  France, 
efpecially  after  fhe  became  free,  that  eafe  and  polite¬ 
ness  which  diftinguifhed  it  under  Louis  XIV.  from  all 
the  other  courts  of  Europe.  Louis  XIII.  had  alfo 
a  difagreeable  countenance,  and  a  breath  fo  offenfive, 
that  it  was  a  punifhment  for  Richlieu  to  remain  near 
him.  It  is  clear,  therefore,  that  fhe  could  not  be 
much  pleafed  with  fuch  a  hufband.  When  flie  be¬ 
came  regent  of  the  kingdom  by  the  king’s  death, 
which  happened  on  the  14th  of  May  1643,  as  fhe  had 
not  enjoyed  that  happinefs  which  arifes  from  a  clofe 
hearts,  it  will  not  appear  extraordinary 


that  fhe  fhould  indulge  the  affe&ion  fhe  entertained 
for  cardinal  Mazarine,  and  that  fhe  fhould  marry  him. 
Every  circumftance  that  could  tend  to  favour  fuch  a 
marriage  will  be  found  united  in  her  fituation.  She 
was  at  a  diflance  from  her  family ;  abfolute  miftrefs  of 
all  her  a&ions  5  and  had,  bolides,  a  heart  formed  for 
love.  Mazarine,  though  a  cardinal,  had  never  entered 
into  orders  ;  he  gave  out  that  he  was  defeended  from 
a  great  family  ;  he  was  handfome  and  well  made  ;  he 
was  of  a  mild,  infinuating  difpofition,  and  remarkably 
engaging  in  converfation  ;  and  his  office,  as  prime  mi- 
niiler,  afforded  him  every  opportunity  of  vifiting  and 
converfin^  with  the  qUeen  whenever  he  thought  pro¬ 
per.  Is  it,  therefore,  fo  very  aftonifhing,  that,  with 
fo  many  advantages,  he  was  able  to  captivate  the  queen 
fo  far  as  to  induce  her  to  marry  him  ?  Such  a  marriage 
was  not,  indeed,  according  to  the  ufual  courfe  of 
things.  Yet  it  was  not  without  many  precedents, 
particularly  among  fovereigns  of  the  other  fex,  who 
had  given  their  hands  to  perfons  of  inferior  rank. 
Thus  Chrillian  IV.  of  Denmark  efpoufed  Chriflina 
Monck  ;  Frederick  IV.  efpoufed  Mademoifelle  Re- 
wentlau  ;  James  II.  heir  to  the  throne  of  England, 
married  the  daughter  of  a  counfellor  ;  Peter  the  Great 
raifed  to  the  throne  Catharine  I.  the  daughter  of  a 
poor  villager,  yet  peihaps  the  mod  accomplilhed  wo¬ 
man  at  that  time  between  the  Viftula  and  the  pole  ; 
and  Louis  XIV.  efpoufed  the  widow  of  a  poet,  but  a 
woman  pofleffed  of  the  mod  extraordinary  merit. 
As  the  women,  however,  are  not  forgiven  fo  readily 
as. the  men  for  entering  into  fuch  marriages,  Anne  of 
Audria  kept  hers  a  fecret  from  this  motive,  and  be¬ 
caufe  fhe  would  have  been  in  danger  of  lofing  the  re¬ 
gency'  of  the  kingdom  had  it  been  known.” 

The  reafoning  of  M.  de  St  Mihiel  is  both  ingeni¬ 
ous  and  plaufible  ;  though  the  probability  of  the  ac¬ 
count  i3  fomewhat  diminifhed  by  confidering  what 
mud  have  been  the  queen’s  age  at  this  period,  after 
fhe  had  been  Louis's  wife  for  29  years  before  his 
death. — The  account  immediately  preceding,  without 
this  obje&ion,  feems  abundantly  credible.  But  whe¬ 
ther,  upon  the  whole,  either  of  them  can  be  received 
as  deciiive,  or  whether  the  mydery  of  the  iron  maik 
remains  dill  to  be  unravelled,  we  mud  leave  to  the 
reader  to  determine. 

^Masque,  in  archite&ure,  is  applied  to  certain 
pieces  of  fculpture,  reprefenting  fome  hideous  forms, 
grotefque,  or  fatyrs  faces,  &c.  ufed  to  fill  up  and 
adorn  vacant  places,  as  in  friezes,  the  pannels  of  doors, 
keys  of  arches,  &c.  but  particularly  in  grottos. 

MASQUERADE,  or  Mascarade,  an  adembly 
of  perfons  mafqued  or  difguifed,  meeting  to  dance  and 
divert  themfelves.  This  was  much  in  ufe  with  us,  and 
has  been  long  a  very  common  pra&ice  abroad,  efpe¬ 
cially'  in  carnival  time. 

The  word  comes  from  the  Italian  mafearata ,  and 
that  ffom  the  Arabic  mafcaray  which  fignifks  “  rail¬ 
lery,  buffoonery'.”  Granacci,  who  died  iu  1  43, 
is  faid  to  have  been  the  fird  inventor  of  mafque- 
rades. 

MAS  RA  KITH  A,  a  pneumatic  indrument  of  mu- 
fic  among  the  ancient  Hebrews,  compofed  of  pipes  of 
various  fizes,  fitted  into  a  kind  of  wooden  ched,  ope* 
at  the  top,  and  dopped  at  the  bottom  with  wood  co¬ 
vered  with  a  fkin.  Wind  was  conveyed  to  it  from 
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Mafc»  the  lips,  by  means  of  a  pipe  fixed  to  the  chcft  :  the 
■"*> r mmmJ  pipes  were  of  lengths  mufically  proportioned  to  each 
other,  and  the  melody  was  varied  at  pleafure,  by  flop¬ 
ping  and  unflopping  with  the  fingers  the  apertures 
at  the  upper  extremity.  See  Plate  CCLXXIX. 

MASS,  in  mechanics,  the  matter  of  any  body 
cohering  with  it,  /.  e*  moving  and  gravitating  along 
with  it.  In  which  fer.fc,  mafs  is  diflinguilhed  from 
bulk,  or  volume,  which  is  the  expanfion  of  a  body  in 
kngth,  breadth,  and  thicknefs. 

The  mafs  of  any  body  is  rightly  eftimated  by  its 
weight.  And  the  mafies  of  two  bodies  of  the  fame 
weight  are  in  a  reciprocal  ratio  of  their  bulks. 

Mass,  Miffa ,  in  the  church  of  Rome,  the  office  or 
prayers  ufed  at  the  celebration  of  the  eucharifl  ;  or  in 
other  words  confecrating  the  bread  and  wine  into  the 
body  and  blood  of  Chrift,  and  offering  them  fo  tran- 
fubflantiated  as  an  expiatory  facrifice  for  the  quick 
and  the  dead. 

As  the  mafs  is  in  general  believed  to  be  a  represen¬ 
tation  of  the  paffion  of  our  blefTed  Saviour,  fo  every 
adion  of  the  pried,  and  every  particular  part  of  the 
fervice,  is  fuppofed  to  allude  to  the  particular  circum- 
flances  of  his  paffion  and  death. 

Nicod,  after  Baronius,  obferves  that  the  word 
comes  from  the  Hebrew  mtjfnch ,  (oblatum;)  or  from 
the  Latin  miffa  mtjforum  ;  becaufe  in  the  former 
times,  the  catechumens  and  excommunicated  werefent 
out  of  the  church,  when  the  deacons  faid,  lie ,  miffa 
ejl,  after  fermon  and  reading  of  the  cpiflle  and  go- 
(pel ;  they  not  being  allowed  to  affifl  at  the  confecra- 
tion.  Menage  derives  the  word  from  miffio,  il  dif- 
miffing  Others  from  miffa ,  “  miffing,  fending 
becaufe  in  the  mafs,  the  prayers  of  men  on  earth  are 
fent  up  to  heaven. 

The  general  divifion  of  mafies  confifis  in  high  and 
low.  The  firfl  is  that  fung  by  the  choriflers,  and  ceV 
brated  with  the  affiflance  of  a  deacon  and  fub-deacon  ; 
low  mafies  are  thofe  in  which  the  prayers  are  barely 
rehearfed  without  Tinging. 

There  are  a  great  number  of  different  or  occafional 
mafies  in  the  Romifli  church,  many  of  which  have 
nothing  peculiar  but  the  name  :  fuch  are  the  mafies  of 
the  faints ;  that  of  St  Mary  of  the  fnow,  celebrated 
on  the  fifth  of  Augufl  ;  that  of  St  Margaret,  patronefs 
of  lying-in  women  ;  that  of  the  feafl  of  St  John  the 
Baptifl,  at  which  are  faid  three  mafies  ;  that  of  the 
Innocents,  at  which  the  gloria  in  excelfis  and  the 
hallelujah  are  omitted,  and  it  being  a  clay  of  mourn¬ 
ing,  the  altar  is  of  a  violet-colour*  As  to  ordinary 
mafies,  fome  are  faid  for  the  dead,  and,  as  is  fuppofed, 
contribute  to  fetch  the  foul  out  of  purgatory  :  at  thefe 
inaffes  the  altar  is  put  in  mourning,  and  the  only  de¬ 
corations  are  a  crofs  in  the  middle  of  fix  yellow  wax- 
lights  ;  the  drefs  of  the  celebrant,  and  the  very  mafs- 
book,  are  black;  many  parts  of  the  office  arc  omitted, 
and  the  people  are  difmiffed  without  the  benediction. 
Jlf  the  mafs  be  faid  for  a  perfon  diflinguifhed  by  bis 
rank  or  virtues,  it  is  followed  with  a  funeral  oration  ; 
they  erect  a  chapelle  ardente,  that  is,  a  reprefentation 
of  the  deceafed  with  branches  and  tapers  of  yellow 
wax,  either  in  the  middle  of  the  church*  or  near  the 
deeeafed’s  tomb,  where  the  prieil  pronounces  a  folemn 
abfolution  of  the  deceafed.  ‘1  here  arc  likewife  pri¬ 
vate  mafies  faid  for  flolen  or  flraved  goods  or  cattle, 
V-ol.  X.  Part  II. 


for  health,  for  traveller'*,  Sec*  which  go  Under  ttie  Maft 
name  of  votive  majffes.  There  is  ftill  a  further  diftinc- 
tion  of  mafies  denominated  from  the  countries  in  which  t  ^ 
they  were  ufed  ;  thus  the  Gothic  mafs,  or  miffa  mofa - 
rabumy  is  that  ufed  among  the  Goths  when  they  were 
mailers  of  Spain,  and  which  is  Hill  kept  up  at  To. 
ledo  and  Salamanca;  the  Ambrofmn  mafs  is  that  com- 
pofed  by  St  Ambrofe,  and  ufed  only  at  Milan,  of 
which  city  he  was  bifiiop  ;  the  Gallic  mafs,  ufed  by 
the  ancient  Gauls  ;  and  the  Roman  mafs,  ufed  by  a!* 
moll  all  the  churches  in  the  Romifh  communion. 

Mass  of  the  PrefanSified,  (  miffa  prafanftif cat  arum  ), 
is  a  mafs  peculiar  to  the  Greek  church,  in  which  there 
is  no  confecration  of  the  elements ;  but  after  Tinging 
fome  hymns,  they  receive  the  bread  and  wine  which 
was  before  confecrated.  This  mafs  is  performed  all 
Lent,  except  on  Saturday's,  Sundays,  and  the  annun¬ 
ciation.  The  prieil  counts  upon  his  fingers  the  day's 
of  the  enfuing  week  on  which  it  is  to  be  celebrated, 
and  cuts  off  as  many  pieces  of  bread  at  the  altar  as 
he  is  to  fay  mafies ;  and  after  having  confecrated  them, 
lleep  them  in  wine,  and  then  puts  them  in  a  box  ; 
out  of  which,  upon  every*  oceafion,  he  takes  fome  of 
it  with  a  fpoon,  and  putting  it  on  a  difli  lets  it  upon 
the  altar. 

MASS  A,  a  town  of  Italy*,  in  the  kingdom  of 
Naples,  and  in  the  Terra  di  Lavoro,  with  a  bilhop’s 
fee  ;  feated  on  a  mountain  near  the  fea,  in  E.  Long. 

10.  o.  N.  Lat.  43.  5. 

Massa,  an  ancient,  populous,  and  handfomc  town 
of  Italy*,  and  capital  of  a  fmall  territory  of  the  fame 
name,  with  the  title  of  a  principality,  and  a  firong 
callle.  It  is  famous  for  its  quarries  of  fine  marble, 
and  is  fituated  in  E.  Long.  14.  23.  N.  Lat.  40.  40. 

MASSACHUSETS  colony,  the  principal  fubdi- 
vifion  of  New  England,  having  Hampfhire  011  the 
north,  the  Atlantic  ocean  on  the  eail  and  fouth, 
and  Connecticut  and  New  York  on  the  weft.  Jt  is 
about  100  miles  long,  and  40  broad.  See  New 
England* 

MASSACRE,  a  term  ufed  to  fignify  the  fuddeu 
and  promifeuous  butchery  of  a  multitude.  The  moft 
atrocious  example  of  this  kind  upon  record  is  that  cal¬ 
led  the  Parifian  Massacre,  or  Majjacre  of  St  Bartholo¬ 
mew's  Day .  The  Parifian  ma fiacre  was  carried  on 
with  fuch  dctellable  perfidy*,  and  executed  with  fuch 
a  bloody  cruelty,  as  would  furpafs  all  belief,  were  it 
not  attefted  by  the  mofl  undeniable  evidence.  In 
the  year  1572,  in  the  reign  of  Charles  IX.  many  of 
the  principal  protcflants  were  invited  to  Paris,  under  a 
folemn  oath  of  fafety,  upon  oceafion  of  the  marriage 
of  the  king  of  Navarre  with  the  French  king’s  filler, 
viz.  the  king  of  Navarre’s  mother,  Coligni  admiral 
of  France,  with  other  nobles.  The  queen-dow¬ 
ager  of  Navarre,  a  zealous  proteftant,  was  poifoned 
by*  a  pair  of  gloves  before  the*  marriage  was  folemni- 
zed  ;  and  on  the  24th  of  Augull  1572,  being  Bar¬ 
tholomew's  day,  about  day-break,  upon  the  toll  of  the 
bell  of  the  church  of  St  Germain,  the  butchery  be¬ 
gan.  The  admiral  was  balcly  murdered  in  his  own 
boufe  ;  and  then  thrown  out  of  the  window,  to  grati¬ 
fy  the  malice  of  the  duke  of  Guife  :  his  head  was  af¬ 
terwards  cut  off,  and  fent  to  the  king  and  queen-mo¬ 
ther ;  and  his  body,  after  a  thoufand  indignities  offer¬ 
ed  to  it,  hung  up  by  the  feet  on  a  gibbet.  After  this, 
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MaffHcrr.  die  murderers  ravaged  the  whole 

-butchered  in  three  days  above  ten  thoufand  lords,  gen¬ 
tlemen,  prdidentS).  and  people  of  all  ranks.  An  hor¬ 
rible  fcene  of  things,  fays  Thuanus,  when  the  very 
ftreets  and  paflagea  refounded  with  the  noife  of  thofe 
that  met  together  for  murder  and  plunder  ;  the  groans 
of  thofe  who  were  dying,  and  the  ftirieks  of  fuch  as 
were  juft  going  to  be  butchered,  were  every  where 
heard  ;  the  bodies  of  the  llain  thrown  out  of  the  win¬ 
dows  ;  the  courts  and  chambers  of  the  houfes  filled 
with  them  p the  dead  bodies  of  others  dragged  through 
the  ftreets,.  their  blood  running  dow.n  the  channels  in 
fuch  plenty,  that  torrents  feemed  to  empty  themfelves 
in  the  neighbouring  river :  and,  in  a  word,  an  innu¬ 
merable  multitude  of  men,  women  with  child,  maid¬ 
ens,  and  children,  were  all  involved  in  one  common 
deftrudion  ;  and  the  gates  and  entrances  of  the  king’s 
palace  all  hefmeared  with  their  blood. 

From  the  city  of  Paris  the  maffacre  fpread  al- 
moft  throughout  the  whole  kingdom.  In  the  city  of 
Meaux  they  threw  above  two  hundred  into  jail  ;  and- 
after  they  had  ravifhed  and  killed  a  great  number  of 
women,  and  plundered  the  houfes  of  the  protellants, 
they  executed  their  fury  on  thofe  they  had  imprifoned, 


and  calling  them  out  one  by  one,  they  were  killed,  as 
Thuanus  expreffes,  like  ffieep  in.  a  market  ;  the  bodies 
eft  iome  were  flung  into  ditchesr  and  of  others  into  the 
river  Maine.  In  Orleans  they  murdered  above  five 
hundren  men,  women,  and  children,,  and  enriched 
themfelves  with- their  IpoiL.  The  fame  cruelties  were 
pradifed  at  Angers,  Troyes,  Bourges,  La  Charite, 
and  efpecially  at  Lyons,  wheie  they  inhumanly  de- 
ffcroyed  above  eight  hundred  proteftants  ;  children 
hanging  on  their  parents  necks;  parents  embracing 
their  children  putting  ropes  about  the  necks  of  fome, 
dragging  them  through, the  ftreets,  and  throwing  them, 
mangled,  torn* and  half-dead,  into  the  river. 

It  would  be  endlefs  to  mention  the  butcheries  com¬ 
mitted  at  Valence,  Romaiue,  Rouen,  Sec.  We  Ihall, 
therefore,  only  add,  that,  according  to  Thuanus,  above 
thirty  thoufiuid  protellants  were  deftroyed  in  this  maf¬ 
facre,  or,  as  others  with  greater  probability  affirm,  a- 
bove  one  hundred  thonfand. 

Thuanus  himfelf  calls  this  a  moft  deteftable  villainy  ; 
and,  in  abhorrence  of  St  Bartholomew’s  day,  ufed  to* 
repeat  thefe  words  of  P.  Statius,  Silv.  v.  iii.  ver.  88. 
&c\ 

Excidat  ilia  dies  avo,  ne  pojlera  credant 

Secula.  Nos  certe  taceamus ,  et  obruta  mult  a 

Noble  tegi  propria  patiamus  crimina  gent  is. 

In  the.  words  of  Job,  chap.  iii.  ver.  3.  See.  “  Let  that 
day  periffi ;  and  let  it  not  be  joined  unto  the  days  of 
the  year.  Let  darknefs  and  the  ffiadow  of  death  {lain 
it,  Sec.  And,  yet,  as  though  this  had  been  the  moft 
heroic  tranfadion,  and  eould  have  procured  immortal 
glory  to  the  authors  of  it,  medals  were  ftruck  at  Pa¬ 
ris  in  honour  of  it. 

But  how  was  the  news  of  this  butchery  received  at 
Rome,  that  faithful  city,  that  holy  mother  of  churches! 
How  did  the  vicar  of  Chrift,  the  fucceffor  of  Peter* 
and  the  father  of  the  Chriftian  world,,  reliffi  it?  Let 
Thuanus  tell  the  horrid  truth.  When' the  news,  fays 
he,  came  to  Rome,  it  was  wonderful  to  fee  how  they 
exulted  for  joy.  On  the  6th  of  September,  when  the 
letters  of  the  pope’s  legate  were  read  in  the  aftembiy 
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city  of  Paris,  and  of  the  cardinals,  by  which  he  affured  the  Pope  that 

all  was  tranfa&ed  by  the  exprefs  will, and  command  of  tl  - 
the  king,  it  was  immediately  decreed  that  the  pope  Maffll!on* 
lliould  march  with  his  cardinals  to  the  church  of  St '  v  J 
Mark,  and  in  die  moft  folemn  manner  give  thanks 
to  God  for  fo  great  a  bleffing  conferred  on  the  fee  of 
Rome  and  the  Chriftian  world ;  and  that  on  the 
Monday  after,  folemn  mafs  ftiould  be  celebrated  in  the 
church  of  Minerva  ;  at  which  the  pope,  Greg.  XIII. 
and  ^  cardinals  were  prefent  ;  and  that  a  jubilee 
ftiould  be  publiftied  throughout  the  whole  Chriftian 
world,  and  the  caufe  of  it  declared  to  be,  to  return 
thanks  to  God  for  the  extirpation  of  the  enemies  of 
the  truth  and  church  in  France.  In  the  evening 
the  cannon  of  St  Angelo  were  fired,  to  teftify  the 
public  joy  ;  the  whole  city  illuminated  with  bonfires  ; 
and  no  one  fign  of  rejoicing  omitted  that  was  ufually 
made  for  the  greateft  victories  obtained  in  favour  of 
the  Roman  church. 

MASSAGE  PAE,  an  ancient  people  about  whofe 
feat  there  is  as  much  doubt  as  about  that  of  the  Ama¬ 
zons  :  Tibullus  and  Ammian  place  them  near  Albar 
nia,  beyond  the  Araxes,  which  fometimes  denotes  the 
Oxus;  it  is  probable  they  dwelt  to  the  eaft  of  So^di- 


ana,  (Dionyilus  Periegetes,  Herodotus,  Arrian).' 

MASSALIANS,  a  fet  of  enthuiiafts  who  fpran^ 
up  about  the  year  361,  in  the  reign  of  the  emperor 
Conftantius,  who  maintained  that  men  have  two  fouP, 
a  celeftial  and  a  diabolical,  and  that  the  latter  is  driven 
out  by  prayer. 

MASSAN1ELLO,  fee  Hi/lory  of  Naples. 

MASSETER,  in  anatomy.  See  there,  ( Table  of 
the  Mufles ).  ‘  J 

MASSICOT,  fee  Masticot. 

MASS1EU  (William),  a  learned  French  writer, 
member  of  the  academy  of  belles  lettres,  and  of  the 
French  academy,  was  born  at  Caen  in  Normandy  >a 
1665,  anci  completed  his  Undies  at  Paris,  when  he 
entered  amongft  the  Jefuits.;  but  afterwards  left  them, 
that  he  might  follow  his  inclination  to  polite  literature 
with  the  greater  freedom.  In  ,7,0  he  was  made 

n  knP,r°k'fIor  111  the  royal  college  ;  and  enjoyed  that 
polt  till  his  death,  which  happened  at  Paris  111,172*, 
lie  wrote,  1.  Several  curious  diflertations  in  the  me- 
mo!rs  of  the  academy  of  inferiptions.  2.  A  hiftory  of 
the  French  poetry,  in  iimo,  See. 

MASSIL1A,  (anc.  geog.)  a  town, of  Gallia  Ndr- 
ooncniis,  a  colony  of  Phoeeans,  from  Phocrea,  a  city 
of  Ionia,  and  in  confederacy  with  the  Romans;  un»- 
verfalty  celebrated,  not  only  for  its  port,  commerce, 
and  ftrength,  but  efpecially  for  its  politenefs  of  mar> 
ners  and  for  its  learning.  According  to  Strabo,  it 
was  the  fchool  for  harharians,  who  were  excited  by 
its  means  to  a  fondnefs  for  Greek  literature,  fo  that 
even  their  public  and  private  tranfii&ions  were  all  exe- 
cuted  m  that  language.  Strabo  adds,  “  At.  this  day 
the  nobleft  Romans  repair  thither  for  ftudy  rather  than 
toAthens.”  Now  Marseilles,  a  city  and  port-town 
ot  Provence. 

MASSILLON  (Jean  Baptifte),  fon  of  a  notary 
at  htieres  m  Provence,  was  born  in  1663,  an^  enter- 
ed  into  the  congregation  of  the  oratory  in  1681. 
lle  Samed  the  affedions  of  every  perfon  in  the  towns 
to  which  he  was  fent,  by  the  charms  of  his  genius,  the 
iivelmefs  of  ku  charader,  and  by  a. fund  of.  the  moil 
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Maffifkn-  delicate  and  affeXing  politenefs.  His  firft  attempts  in 
u"“ the  art  of  eloquence  were  made  at  Vienne,  while  he 
was  profefTor  of  theology.  His  funeral  oration  dn 
Henry  de  Villars,  archbifhop  of  that  city,  received  uni- 
verfal  approbation.  This  fuctefs  induced  -Father  de 
la  Tour,  who  was  at  that  time  general  of  the  congre¬ 
gation,  to  call  him  to  Paris.  After  he  had  been  there 
for  fome  time,  he  was  afked  what  he  thought  of  the 
preachers  who  made  a  figure  on  that  great  theatre  ? — 
“  I  find  them  poflefled  of  great  genius  and  abilities 
(anfweredhe)  ;  but  if  I  preach,  I  will  not  preach  like 
them.”  He  in  faX  kept  his  wotd,  and  flruck  out  a 
new  path  in  this  great  field  of  eloquence.  P.  Bourda- 
loue  was  excepted  from  the  number  of  thofe  whom  he 
propofed  not  to  imitate.  If  he  did  not  take  him  for  a 
model  in  every  -thing,  the  reafon  was,  that  his  ge¬ 
nius  led  him  to  a  different  fpecies  of  eloquence.—— 
His  manner  of  compofing,  therefore,  was  peculiar  to 
himfelf,  and,  in  the  opinion  of  men  of  tafle  and  judge¬ 
ment,  was  fuperior  to  that  of  Bourdaloue.  The  afleX- 
rng  and  natural  fimplicity  of  the  father  of  the  oratory, 
(faid  a  great  man),  appear  fitter  to  bring  home  the 
truths  of  Chriflianity  to  the  heart  than  all  the  dialec¬ 
tics  of  the  Jefuit,  We  mufl  feek  for  the  logic  of  the 
gofpel  in  our  own  breads  ;  and  the  moft  powerful  rea- 
fonings  on  the  indifpenfable  duty  of  relieving  the  dif- 
trefled,  will  make  no  impreflion  -on  that  man  who  has 
beheld  without  concern  the  fufferings  of  his  brother. 
If  logic  is  neceiTary,  it  is  only  in  matters  of  opinion  ; 
and  thefe  are  fitter  for  the  prefs  than  for  the  pulpit, 
which  ought  not  to  be  the  theatre  of  learned  difeuf- 
fions.  The  truth  of  thefe  reflexions  was  clearly  per¬ 
ceived  when  he  appeared  at  court.  Upon  preaching 
his  fir  ft  advent  fermon  at  Verfailles,  he  received  this 
eulogium  from  the  mouth  of  Louis  XIV.  “  Father, 
when  I  hear  others  preach,  I  am  very  well  pleafed 
with  them  ;  but  whenever  I  hear  you,  I  am  diflatis- 
£ed  with  myfelf.”  The  firft  time  he  preached  his  fa¬ 
mous  fermon  on  the  fmall  number  of  the  ele£ly  the  whole 
audience  were,  at  a  certain  place  of  it,  feized  with  a 
feidden  and  violent  emotion,  and  almoft  every  perfon 
half  rofe  from  his  feat  by  a  kind  of  involuntary 
movement.  The  murmur  of  acclamation  and  furprize 
was  fo  great,  that  it  threw  the  orator  into  confufion  ; 
but  this  only  heightened  the  impreflion  of  that  pathe¬ 
tic  difeourfe  What  was  moft  furprifing  in  Maffillon, 
was  his  deferiptions  of  the  world,  which  were  fo  iub- 
lime,  fo  delicate,  and  fo  ftriking  in  the  refemblance. 
When  he  was  afked  whence  a  man,  like  him,  whofe 
life  was  dedicated  to  retirement,  could  borrow  them  ? 
he  anfwered,  “  From  the  human  heart  ;  however  lit¬ 
tle  we  examine  it,  we  will  find  in  it  the  feeds  of  every 
paffion.  When  I  compofe  a  fermon  (added  he),  I 
imagine  myfelf  confulted  upon  fome  doubtful  piece  of 
bufinefs.  I  give  my  whole  application  to  determine 
the  perfon  who  has  recourfe  to  me,  to  aX  the  good 
and  proper  part.  I  exhort  him,  I  urge  him,  and  I 
leave  him  not  till  he  has  yielded  to  my  perfuafions.” 
His  declamation  did  not  fail  to  be  accompanied  with 
fuccefs.  “  We  think  we  fee  him  in  our  pulpits ‘(fay 
thofe  who  had  the  pleafure  of  hearing  him),  with 
the  fimple  air,  the  modefl  carriage,  the  down-caft  and 
humble  looks,  the  eafy  gefture,  the  affeXing  tone, 
and  the. countenance  of  a  man  deeply  penetrated  with 
hi«  fubjeX,  conveying  the  cleared  information  to  the 


and  raifing  the  moft  tender  emotions  M&ffi'Iort. 
Baron,  the  famous  comedian,  having  ' 


underftftfidingi 
in  the  heart.* 

met  him  one  day  in  a  houfe  which  was  open  for  the 
reception  of  men  of  letters,  paid  him.  this  compli¬ 
ment  :  “  Continue  to  deliver  as  you  do.  Your  man¬ 
ner  is  peculiar  to  yourfelf ;  leave  the  obfervauce  o£ 
rules  to  others.* *  When  this  famous  aXorcnme  from 
hearing  one  of  his  fermons,  truth  diew  from  him  the 
following  confeffion,  which  is  fo  humiliating  to  his 
profefiion  :  u  Friend  (faid  he  to  one  of  his  compa¬ 
nions  who  accompanied  him),  here  is  an  orator  ;  we- 
are  only  a  ft  or s” 

In  1704  MafTUlon  made  his  fecond  appearance  at 
court,  and  difplayed  ftill  more  eloquence  than  before. 
Louis  XIV.  after  exprefiing  his  fatisfaXion  to  him* 
added,  in  the  moft  gracious  tone  of  voice,  Et  je  veuxf 
mon  perey  vous  entendre  tous  les  deux  ans .  Thefe  flatter¬ 
ing  encomiums  did  not  leflen  his  modafty.  When  one 
of  his  fellows  was  congratulating  him  upon  his  preach¬ 
ing  admirably,  according  to  cuftom,  “  Oh  !  give  over, 
Father  (replied  he),  the  devil  has  told  me  fo  already* 
much  more  eloquently  than  you.”  The  duties  of  his 
office  did  not  prevent  him  front  enjoying  fociety  ;  and. 
in  the  country  he  forgot  that  he  was  a  preacher,  but 
always  without  trefpaffing  agaiuit  decency.  One 
day  when  he  was  at  the  houfe  of  M.  de  Crozat, 
the  latter  faid  to  him,.  “  Father,  your  doXrine 
terrifies  me,  but  I  am  encouraged  by  your  life.”  He 
was  chofen,  on  account  of  his  philofophical  and  con¬ 
ciliatory  difpolition  of  mind*  to  reconcile  the  cardinai 
de  Noailles  with  the  Jefuits.  All  he  gained  by  his  at¬ 
tempts  was  the  difpleafure  of  both  parties  ;  and  he 
found  that  it  was  eaiier  to  convert  linners  than  to  re¬ 
concile  theologians.  In  1717,  the  regent,  perfonally 
acquainted  with  his  merit,,  appointed  him  to  the  bi- 
fhopric  of  Clermont.  The  next  year,  being  deftined 
to  preach  before  Louis  XV.  who  was  only  nine  years 
of  age,  he  compofed  in  fix  weeks  thofe  difeourfes 
which  are  fo  well  known  by  the  name  of  Petit  Careme . 
Thefe  are  the  chef  d’ceuvre  of  this  orator,  and  indeed 
of  the  oratorical  art.  They  ought  continually  to  be 
read  by  preachers  as  models  for  the  formation  of  their 
tafte,  and  by  princes  as  leflbns  of  humajiity. 

Maffillon  was  admitted  into  the  French  academy  a 
year  afterwards,  in  1719.  The  abbacy  of  Savigny 
becoming  vacant,  the  cardinal  du  Bois>  to  whom  he 
had  been  weak  enough  to  give  an  atteftation  for 
being  a  prieft,  procured  it  for  him.  The  funeral  ora¬ 
tion  of  the  duchefs  of  Orleans,  in  1723,  was  the  laft 
difeourfe  he  pronounced  in  Paris.  He  never  after¬ 
wards  left  his  diocefe,  where  his  gentlenefs,  politenefs, 
and  kindnefs,  had  gained  him  the  afteXion  of  all  who 
knew  him.  He  reduced  the  exorbitant  rights  of  the 
epifcopal  roll  to  moderate  fuins.  In  two  years,  he 
caufed  2c,oco  livres  to  be  privately  conveyed  to  the 
Hotel-Dieu  of  Clermont.  Hispeaceable  difpofition  was 
never  more  difplayed  than  while  he  was  a  bifhop.  He 
took  great  pleafure  in  colleXing  the  fathers  of  the  o- 
ratory  and  the  Jefuits  at  his  country-houfe,  and  in 
making  them  join  in  fome  diverfion.  He  died  on  the 
28th  of  September  1742,  at  the  age  of  79.  His 
name  has  become  that  of  eloquence  itfelf.  Nobody 
ever  knew  better  how  to  touch  the  paffions.  Prefer¬ 
ring  fentiment  to  every  thing  elfe,  he  communicated 
to  the  foul  that  lively  and  falutary  emotion  which  ex- 
4  L  2  cites 
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ATaffilkn,  cites  in  us  the  love  of  virtue.  What  pathetic  eloquence 
did  his  difeourfes  difplay  !  what  knowledge  of  tlie  hu¬ 
man  heart !  what  conftant  dlfclofing  of  a  mind  deeply 
affefled  with  Ins  fubje<5t  !  what  ftrain  of  truth,  philo- 
fophy,  and  humanity  !  what  imagination,  at  once  the 
moll  lively,  and  guided  by  the  founded  judgment  ! 
Juft  and  ^delicate  thoughts  ;  fplendid  and  lofty  ideas ; 
elegant,  well  chofen,  fublime,  and  harmonious  expref 
fions  ;  brilliant  and  natural  images;  true  and  lively 
colouring  ;  a  clear,  neat,  fwelling,  and  copious  ftyle, 
equally  fuited  to  the  capacity  of  the  multitude,  and 
fitted  to  pleafe  the  man  of  genius,  the  philofopher,. 
and  the  courtier,  form  the  chara&er  of  Mafiillon’s  e- 
loquence,  efpecially  in  his  Petit  Careme.  He  could 
at  once  think,  deferibe,  and  feel.  It  has  been  juftly 
cbferved  concerning  him,  that  he  was  to  Bourdalone 
what  Racine  was  to  Corneille.  To  give  the  finifhing 
itroke  to  his  eulogium>  Of  all  the  French  orators,  he 
is  the  moft  efteemed  by  foreigners.. 

An  excellent  edition  of  Mafiillon 's  works  waspub- 
liftied  by  his  nephew  at  Paris  in  174$  and  1746,  in 
34  vols.  large  i2mo,  and  12  vols.  of  a  fmall  fize. — 
Among  them  we  find,  1.  Complete  fets  of  Sermons 
for  Advent  and  Lent.  It  is  particularly  in  his  moral 
difeourfes,  fueh  as  are  almoft  all  thofe  of  his  fermous* 
for  Advent  and  Lent,  that  MaffiJlon’s  genius  appears. 
He  excels,  fays  M.  d’Alembert,  in  that  fpecies  of  e- 
loquence,  which  alone  may  be  preferred  to  all  others, 
which  goes  dire&ly  to  the  heart,  and  which  agitates- 
without  wounding  the  foul.  He  fearches  the  inmoft 
recedes  of  the  heart,  and  lays  open  the  fecret  work¬ 
ings  of  the  paftions,  with  fo  delicate  and  tender  a 
hand,  that  we  are  hurried  along  rather  than  overcome. 
His  di&ion,  which  is  always  eafy,  elegant,  and  pure, 
every  where  partakes  of  that  noble  fimplicity,  with¬ 
out  which  there  can  be  neither  good  tafte  nor  true  e- 
loquence  ;  and  this  fimplicity  is,  in  Mafiillon,  joined 
to  the  moft  attractive  and  the  fweeteft  harmony,  from 
which  it  like  wife  borrows  new  graces.  In  fhort,  to 
complete  the  charm  produced  by  this  enchanting  ftyle, 
we  perceive  that  thefe  beauties  are  perfectly  natural ; 
that  they  flow  eafily  from  this  fource,  and  that  they 
have  occafioned  no  labour  to  the  compofer.  There 
even  occur  fometimes  in  the  exprefiions,  in  the  turns, 
or  in  the  affedting  melody  of  his  ftyle,  inflances  of  ne¬ 
gligence  which  may  be  called  happy,  becaufe  they 
completely  remove  every  appearance  of  labour.  By 
thus  abandoning  hiinfelf  to  the  natural  current  of 
thought  and  expreffion,  Mafiillon  gained  aynany  friends 
as  hearers.  He  knew,  that  the  more  anxious  an  ora¬ 
tor  appears  to  raife  admiration,  he  will  find  thofe  who 
hear  him  the  lefs  difpofed  to  beftow  it.  2.  Several 
Funeral  Orations,  Difeourfes,  and  Panegyrics,  which 
ftad  never  been  publifhed.  3.  Ten  difeourfes,  known 
by  the  name  of  Petit  Careme.  4.  The  Conferen¬ 
ces  ecchfiajliques ,  which  he  delivered  in  the  feminaiy 
of  St  Magloire  upon  his  arrival  at  Paris  ;  thofe  which 
he  delivered  to  the  curates  of  his  dioccfe >  and  the 
difeourfes  which  he  pronounced  at  the  head  of  the 
fynods  which  he  affembled  every  year.  5.  Paraphrafcs 
011  feveral  of  the  Pfalms.  The  illuftrious  author,  of 
thefe  excellent  tradts  wifhed  that  they  had  introduced 
into  France  a  pra&ice  which  prevails  in  England,  of 
reading  fermons  inilead  of  preaching  them  from  me¬ 


mory  ;  a  cuftom  which  is  very  convenient,  but  by  Maffinger 
which  all  the  warmth  and  fervour  of  eloquence  are  il 
loft.  He,  as  well  as  two  others  of  his  brethren,  had  ,  Mafrr|'n* 
ftopt  fhort  in  the  pulpit  exactly  on  the  fame  day.——  ""  v 
They  were  all  to  preach  at  different  hours  on  Good- 
Friday,  and  they  went  to  hear  one  another  in  fuccef- 
fion.  The  memory  of  the  firft  failed  ;  which  fo  ter¬ 
rified  the  other  two,  that  they  experienced  the  fame 
fate.  When  our  illuftrious  orator  was  afked,  what 
was  his  befit  fermon  ?  he  afifwered,  u  That  which  I 
am  molt  mailer  of.”  The  fame  reply  is  aferibed  to 
Bourdalone.  The  celebrated  P.  la  Rue  was  of  the  o— 
pinion  of  Mafiillon,  that  getting  by  heart  was  a  llavery 
which  deprived  the  pulpit  of  a  great  many  orators,  and 
which  was  attended  with  many  inconveuieneies  to  thole 
who  dedicated  themfelves  to  it.  The  Abbe  de  la. 

Porte  has  collected  into  1  vol.  i2mo  the  moft  ftriking 
ideas,  and  the  moft  fublime  ftrokes,  which  occur  in 
the  works  of  the  celebrated  bilhop  of  Clermont.  This 
collection,  which  is  made  with  great  judgment,  appear¬ 
ed  at  Paris  in  1 748,  1 2mo,  and  forms  the  15th  volume 
of  the  large  edition  fn»  nmo,  and' the  13th  of  the 
fmall  in  1  2ino.  It  is  entitled,  Penjees  jur  dtjferens  Ju+ 
jets  de  morale  et  de  piete ,  tirees ,  &c. 

MASSINGER  (Philip),  an  Englifh  dramatic 
poet,  was  born  at  Salisbury  about  the  year  1381,  and. 
was  educated  at  Oxford.  He  left  the  univeriity  with¬ 
out  taking  any  degree  ;  and  went  to  London  to  im¬ 
prove  Ins  poetical  genius  by  polite  converfation.. 

There  lie  wrote  many  tragedies  and  comedies,  which 
were  received  with  vail  applaufe ;  and  were  greatly 
admired  for  the  economy  of  the  plots  and  the  purity 
of  the  ftyle.  He  was  at  the  fame  time  a  peri'on  of. 
the  moft  confummate  modrily  :  which,  rendered  him 
extremely  beloved  by  the  poets  of  his  time,  particu¬ 
larly  by  Fletcher,  Middleton,  Rowley,  Field,  and 
Decker,  who  thought  it  an  honour  to  write  in  con¬ 
junction  with  him.  He  was  as  remarkable  for  his 
abilities  as  his  modefty.  He  died  fuddenly  at  his 
houfc  on  the  Bank-lide  in  Southwark,  near  the  play- 
houfe  ;  and  was  interred  in  St  Saviour’s  church -yard^ 
in  the  fame  grave  with  Mr  Fletcher  the  poet. 

MASSIVE,,  among  builders,,  an  epithet  given  to* 
whatever  is  too  heavy  and  folid  :  thus  a  mafhve  co¬ 
lumn  is  one  too  fhort  and  thick  for  the  order  whofc: 
capital  it  bears  ;  and  a  maflive  wall  is  one  wliofe  open-* 
ings  or  lights  are  too  fmall  in  proportion. 

MASSON  (Papirius),  a  French  writer,  was  the. 
fon  of  a  rich  merchant,  and  born  in  the  territory  of 
Forez,  May  1544..  After  ltudying  the.  belles  lettres 
and  philosophy,  and  travelling  to  different  places,  lie. 
came  to  Paris,  where  lie  was  made  librarian  to  the 
chancellor  of  the  duke  of  Anjou,  in  which  place  he 
continued  ten  years.  Li  1576,  he  was  made  an  advo¬ 
cate  of  parliament  ;  yet  never  pleaded  but  one  caufe, 
which,  however,  he  gained  with  univerfal  applaufe.— 

When  the  troubles  of  France  were  at  an  end,  he  mar¬ 
ried  the  lifter  of  a  counfellor  in  parliament,  with  whom, 
he  lived  thirty-four  years,  but  had  no  iffue  by  her.— 

The  infirmities  of  age  attacked  him  fome  time  before 
his  death,  which  happened  Jan.  9.  1611.  He  wrote 
four  books  of  French  annals  in  Latin,  firft  printed  at 
Paris  1577,  and  afterwards  in  1598,  4to.  The  fe--* 
cond  edition,,  more  enlarged  than  the  firft,  deduces 
6»  things 
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things  from  PharamorKi  to  Henry  II.  MafTon  confi- 
^a^uah7  deiVd  this  as  his  principal  performance;  yet  he  is  now 
wmmi  '  r  chiefly  known  by  his  FJojjia  vtrorum  clarijjlmorum , 
although  he  publifhed  feveral  other  works. 

Masson  (John),  a  reformed  minifter  in  Holland 
fome  years  ago.  He  was  originally  of  France,  but 
fled  into  England  to  enjoy  that  liberty  in  religion 
which  his  country  rtfufed  him.  He  wrote,  1.  Hljloirc 
critique  c/e  la  n pjblique  des  lett res,  from  I  712  to  1717, 
in  15  vols.  1 2  mo.  2.  Vita  More  til  Ovldll,  et  PH  nil 
junior  is,”  3  vols  fmall  Svo,  and  printed  abroad,  though 
dedicated  to  Englifhmen  of  rank  :  the  firftat  Leyden, 
ikoB,  to  lord  Harvey;  the  fecond  at  Amfterdam, 
17  8,  to  Sir  Juftinian  Ifliam  ;  the  third  at  Amfter- 
dam,  1709,  to  the  bifhop  of  Vforcefter.  Thcfe  lives 
are  drawn  up  in  a  chronological  order,  very  learnedly 
and  very  critically  ;  and  ferve  to  i  II  u  ft  rate  the  hiftory, 
not  only  of  thofe  particular  ptrfons,  but  of  the  times 
alfo  in  which  they  lived.  3,  Wjlolre  de  Pierre  Bayle 
&  ile  fes  outrages  ;  Amfterdam,  j  7 1 6,  in  1  cmo.  This 
at  lead  is  fuppofed  to  be  his,  though  at  firft  it  was 
given  to  M.  la  Monnoye. 

Masson  (Anthony),  an  eminent  French  engraver, 
who  flouriftied  towards  the  conclufton  of  the  lail  cen- 
tuiy,  and  refided  chiefly  at  Paris,  ft  appears  that  lie 
fometimes  amufed  himfelf  with  painting  portraits  from 
the  life,  fome  of  which  he  alfo  engraved.  We  have 
no  account  of  the  life  of  this  extraordinary  artift  ;  nor 
are  we  even  informed  from  what  matter  lie  learned  the 
principles  of  engraving.  He  worked  entirely  with 
the  graver,  and  handled  that  inftrument  with  ailonifli- 
ing  facility.  He  feems  to  have  had  no  kind  of  rule 
to  direct  him  with  refped  to  the  turning  of  the 
ftrokes ;  but  twitted  and  tirled  them  about,  without 
the  lead  regard  to  the  different  forms  he  intended  to 
exprefs,  making  them  entirely  fubfervient  to  his  own 
caprice.  Yet  the  effect  lie  has  produced  in  this  lingu¬ 
lar  manner  (Mr  Strutt  obferves),  is  not  only  far  fu- 
perior  to  what  one  could  have  fuppofed,  but  is  often 
very  pidurefque  and  beautiful.  It  was  not  in  hiftori- 
cal  engraving  that  his  greatefl  ftrength  confifted.  He 
could  not  draw  the  naked  parts  of  the  human  fi¬ 
gure  fo  corre&ly  as  was  necefiary  ;  but  where  the  fub- 
jed  required  the  figures  to  be  clothed,  he  fucceeded  in 
a  wonderful  manner.  Among  the  moft  efteemed 
works  by  this  admirable  artift,  may  be  reckoned  the 
following  :  The  afiumption  of  the  Virgin,  a  large  up- 
right  plate  from  Rubens  ;  a  holy  family,  a  middling- 
fized  plate,  lengthwife,  from  N.  Mignard  ;  Clirift 
with  the  pilgrims  at  Emaus,  a  large  plate,  length- 
wife,  from  Titian,  the  original  pidure  of  which  is  in 
the  cabinet  of  the  king  of  France.  This  admirable 
print  is  commonly  known  by  the  mme  of  the  table¬ 
cloth  ;  for  the  cloth,  with  which  the  table  is  covered, 
is  executed  in  a  very  fingtrlar  ftyle.  Alfo  the  folio w- 
ing  portraits,- among  others  ;■  The  comte  de  Harcourt, 
a  large  upright  plate,  reckoned  a  mafterpiece  in  this 
elafs  of  fubjeds ;  Guillaume  de  Brifacier,  fecretary  to 
the  queen  of  b ranee  ;  a  middling-fized  upright  plate  : 
ufually  known  in  England  by  the  name  'of  the  Grey¬ 
headed  Alan,  becaufe  the  hair  in  this  print  is  fo  finely 
executed. 

MASSUAH,  a  fmall  ifla nd  in  the  Red  Sea,  near 
the  coaft  of  Abyftinia,  about  three  quarters  of  a  mile 
broad,  one-third  of  which  h  occu¬ 


pied  by  houfes,  another  by  citterns  for  receiving  rain- 
water,  and  one  referved  for  a  burial  place.  It  L— 
has  an  excellent  harbour,  with  water  fufficiently 
deep  for  fhips  of  any  fize  to  the  very  edge,  of  the 
ifiand  ;  and  fo  well  fecured,  that  they  may  ride" in  fafe- 
ty,  let  the  wind  blow  from  what  quarter  or  with 
what  degree  of  ft/ength  it  will.  By  the  ancients  it 
was  called  Sebajhcum  Os,  and  was  formerly  a  place  of 
great  confluence  on  account  of  its  harbour,  from 
whence  a  very  extenfive  commerce  was  carried  on,  and 
poire  fled  a  fhare  of  the  Indian  trade  in  common  with 

other  ports  of  the  Red  Sea  near  the  Indian  Ocean. _ 

A  very  confiderable  quantity  of  valuable  goods  was 
alfo  brought  thither  from  the  trad  of  mountainous 
country  behind  it,  which  in  all  ages  has  been  accounted 
very  unhofpitable,  and  almoft  inacceffible  to  ftrangers. 

The  principal  articles  of  exportation  were  gold,  ivory,, 
elephants,  and  buffaloes  hides  ;  but  above  all  (laves, 
who,  on  account  of  their  peifonal  qualifications,  were 

more  efteemed  than  thofe  from  any  other  quarter _ 

Pearls  of  a  confiderable  fize,  and  of  a  fine  water,  are 
likewife  found  along  the  coaft  ;  from  the  abundance  of 
all  which  valuable  commodities,  the  great  defect,  a 
want  of  water,  was  forgot,  and  the  inhabitants  cheer¬ 
fully  fubinitted  to  fuch  a  great  inconvenience.  The 
ifiand  of  Maffuah  fell  under  the  power  of  the  Turks  in 
the  time  of  the  emperor  Selim,  foon  after  the  eon- 
queft  of  Arabia  Ft-ix  by  Sinan  Bafiia,  and  was  for 
fome  time  governed  by  an  officer  from  Conftantinople. 
From  thence  the  conqueft  of  Abyffinia  was  for  fome 
time  attempted,  but  always  without  fuccefs.  Hence 
it  began  to  lofe  its  value  as  a  garriibu  for  troops,  as  it 
had  done  in  the  commercial  way  after  the  difeovery  of 

the  paftage  to  India  by  the  Cape  of  Good  Hope. _ 

Being  thus  deprived  of  its  importance  in  every  refped,. 
the  Turks  110  longer  thought  it  worth  while  to  fend  a- 
bafhaw  thither  as  formerly,  but  conferred  the  govern¬ 
ment  upon  the  chief  of  a  tribe  of  Mahometans  named- 
Bclowie ,  who  inhabit  the  coafls  of  the  Red  Sea  under 
the  mountains  of  Habab,  in  the  latitude  of  about  14^ 
north. '  On  this  officer  they  conferred  the  title  of 
Naybe ;  and  on  the  removal  of  the  bafhaw,  he  remained 
in  fad  matter  of  the  place,  though,  to  fave  appear¬ 
ances,  he  pretended  to  hold  it  from  the  Ottomon  Porte, 
by  a  firman  from  the  Grand  Signior  for  that  purpofe,, 
and  the  payment  of  an  annual  tribute. 

The  Turks  had  originally  put  into  the  town  of 
Maffuah  a  garrifon  of  Janizaries;  who,  being  left  there 
on  the  withdrawing  of  the  bafhaw,  and  intermarrying 
with  the  natives,  loon  became  entirely  fubjeded  to 
the  Naybe’s  influence.  The  latter,  finding  himfelf  at 
a  great  diftance  from  his  protedors  the  Turks,  whole 
garrifons  were  every  where  falling  into  decay,  and 
that  in  confequence  of  this  he  was  entirely  in  the 
power  of  the  emperor  of  Abyffinia,  began  to  think  of 
taking  fome  method  of  feeuring  himfelf  on  that  fide. 
Accordingly  it  was  agreed  that  one  half  of  the  cuftoms 
fhoukl  be  paid  to  the  Abyffinian  monarch;  who  in  re¬ 
turn  was  to  allow  him  to  enjoy  his  government  unmo* 
lefted.  Having  thus  fecured  the  friendfhip  of  the 
emperor  of  Abyffinia,  the  Naybe  began  gradually  to 
withdraw  the  tribute  lie  had  been  accuttomed  to  pay 
to  the  bafhaw  of  Jidda,  to  whofe  government  Malfuah 
had  been  affigned  ;  and  at  laft  to  pay  as  little  regard 
to  the  government  of  Abyffinia  ;  and  in  this  ilate  of 
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independence  he  was  when,  Mr  Bruce  arrived  there  in 
1769  on  his  way  to  Abyfiinia.  This  gentleman  found 
both  the  prince  and  his  people  extremely  unhofpitable 
and  treacherous;  fo  that  he  underwent  a  variety  of  dan¬ 
gers  during  his  refidence  there,  nor  was  it  without 
great  difficulty  that  he  could  get  away  from  thence  at 
lall. 

The  ifiand  of  Mafiuah,  as  we  have  faid,  is  entirely 
deditute  of  water  ;  nor  can  it  be  fupplied  with  pro- 
vifions  of  any  kind  but  from  the  mountainous  country 
of  Abyfiinia  on  the  continent.  Ai'keeko,  a  large 
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town  in  the  bottom  of  the  bay,  has  water,  but  is  in 
the  fame  predicament  with  regard  to  provifions  ;  for 
the  adjacent  tra6l  of  fiat  land,  named  Samhar ,  is  a 
perfect  defart,  inhabited  only  from  the  month  of  No¬ 
vember  to  April  byfome  wandering  tribes,  who  carry 
all  their  cattle  to  the  Abyfiinjan  fide  of  the  mountains 
when  the  rains  fall  there.  Being  thus  in  the  territo¬ 
ries  of  the  Abyfiinians,  it  is  in  the  power  of  the  em¬ 
peror  of  that  country,  or  of  his  officer  the  Baharna- 
gafh,  to  flarve  Mafiuah  and  Arkeeko,  by  prohibiting 
the  pafiage  of  any  provifions  from  the  Abyffinian  fide 
of  the  mountains. 

The-  houfes  of  Mafiuah  are  generally  conftru&ed  of 
long  poles  and  bent  grafs,  as  is  ufual  with  other  towns 
of  Arabia:  only  about  20  are  of  done,  and  fix  or 
eight  of  thefe  two  (lories  high.  The  ftones  with 
which  they  are  built  have  been  drawn  out  of  the  fea  ; 
and  in  them  the  bed  of  that  curious  mufcle  found  cm- 
bodied  in  the  folid  rock  at  Mahon  is  frequently  to  be 
feen.  Thefe  are  called  d at  toll  da  mare,  or  fea-dates : 
but  our  author  never  faw  any  of  the  fifli  themfelves, 
though  he  has  no  doubt  that  they  may  be  met  with 
in  the  rocky  iflands  of  Mafiuah  if  they  would  take  the 
trouble  of  breaking  the  rocks  for  them.  All  the  ne- 
ceffaries  of  life  are  very  dear  in  this  place;  and  their 
quality  is  alfo  very  indifferent,  Owing  to  the  diffance 
from  whence  they  muff;  be  brought,  and  the  danger 
©f  carrying  them  through  the  defart  of  Samhar,  as 
well  as  to  the  extortions  of  the  Naybc  himfelf,  who, 
under  the  name  of  cujloms ,  takes  whatever  part  of  the 
goods  he  thinks  proper ;  fo  the  profit  left  to  the  mer¬ 
chant  is  fometimes  little  or  nothing.  All  the  money 
here  is  valued  by  the  Venetian  fequin;  and  it  is  owing 
to  the  commercial  intercourfe  with  the  Arabian  coait 
that  hny  money  at  all  is  to  be  met  with  on  this  ifiand 
»r  the  eailern  coad  of  Africa.  Glafs  beads  of  all 
kinds  and  Colours,  whether  whole  or  broken,  pafs  for 
fmall  money. 

Though  Mafiuah  has  now  lofi  very  much  of  its  com¬ 
mercial  importance,  a  confiderable  trade  is  ftill  carried 
on  from  the  place.  From  the  Arabian  fide  are  im¬ 
ported  blue  cotton  and  ohter  cloths  ;  fome  of  them 
from  India  being  very  fine.  Other  articles  are  Vene¬ 
tian  beads,  cryftal,  looking  and  drinking  glafies,  with 
*ohol  or  crude  antimony.  Thefe  three  lad  articles 
come  in  great  quantity  from  Cairo,  firft  in  the  coffee- 
fhips  to  Jidda,  and  then  in  fmall  barks  to  the  port  of 
Mafiuah.  Old  copper  is  alfo  a  valuable  artiele  of  com¬ 
merce.  *1  he  Galla  and  all  the  various  tribes  to  the 
weft  ward  of  Gondar  wear  bracelets  of  this  metal, 
which  in  fome  parts  of  that  barbarous  country  is  faid 
to  fell  for  its  weight  of  gold.  Here  is  alfo  a  ffiell,  an 
univalve  of  the  fpeeies  of  volutes,  which  fells  at  an 
kigh  price,  and  pafies  for  money  among  the  various 
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tribes  of  Galla.  The  Banians  were  once  the  princi¬ 
pal  merchants  of  Mafiuah  ;  but  theil  number  is  now 
reduced  to  fix,  who  are  filver-fmiths,  and  fubfids  by 
making  ornaments  for  the  women  on  the  continent. 

They  likewife  eBay  gold,  but  make  a  poor  livelihood. 

MASSUET  (Rene,  or  Ilenatus),  a  very  learned 
Benedi&ine  of  the  congregation  of  St  Maur,  was 
born  at  S.  Owen  de  Macelles,  in  166  5.  He  is  chief¬ 
ly  known  for  the  new  edition  of  St  Irenaeus,  which 
he  publifiied  in  1710.  He  confulted  feveral  *m an u- 
feripts,  which  had  never  been  examined,  for  that  pur- 
pofe,^  and  made  new  notes  and  learned  prefaces.  He 
died  in  1716,  after  having  written  and  publifiied  fe¬ 
veral  other  works. 

MAST,  a  -long  round  piece  of  timber,  elevated 
perpendicularly  upon  the  keel  of  a  fiiip,  to  which  are 
attached  the  yards,  the  fails,  and  the  rigging.  A 
mail,  with  regard  to  its  length,  is  either  formed  of 
one  fingle  piece,  which  is  called  a  pole-majl ,  or  com- 
pofedof  feveral  pieces  joined  together,  each  of  which 
retains  the  name  of  mall  feparately.  The  lowed  of  thefe 
is  accordingly  named  the  lowcr-mq/i,  a,  fig.  1.  the  p, 
next  in  height  is  the  top-mad,  h9  which  is  erefled  at  CCLXXX 
the  head  of  the  former  ;  and  the  highed  is  the  top-gal¬ 
lant  mad,  c9  which  is  prolonged  from  the  upper  end 
of  the  top-mad.  Thus  the  two  lad  are  no  other  than 
a  continuation  of  the  fird  upwards. 

The  lower-mad  is  fixed  in  the  fiiip  by  an  apparatus, 
deferibed  in  the  articles  Hulk  and  Sheers  :  the  foot, 
or  heel  of  it,  reds  in  a  block  of  timber  called  the  Jlep9 
which  is  fixed  upon  the  hlfon  :  and  the  top-mad  is  at¬ 
tached  to  the  head  of  it  by  the  cap  and  the  trejlle-trecs . 

The  latter  of  thefe  are  two  drong  bars  of  timber,  fup- 
ported  by  two  prominences,  which  are  as  ffioulders  on 
the  oppofite  lides  of  the  mad,  a  little  under  its  upper 
end  ;  athwart  thefe  bars  are  fixed  the  crofs-trees9  upon 
which  the  frame  of  the  top  is  fupported.  Between  the 
lower-mad-head  and  the  foremoil  of  the  crofs-trees,  a 
fquare  fpace  remains  vacant,  the  fides  of  which  are 
bounded  by  the  two  tredle-trees.  Perpendicularly 
above  this  is  the  foremod  hole  in  the  cap,  whofe  after¬ 
hole  is  folidly  fixed  on  the  head  of  the  lower-mad.  The 
top-mad  is  ereded  by  a  tackle,  whofe  effort  is  commu¬ 
nicated  from  the  head  of  the  lower-mad  to  the  foot  of 
the  top-mad  ;  and  the  upper  end  of  the  latter  is  ac¬ 
cordingly  guided  into  and  conveyed  up  through  the 
holes  between  the  tredle-trees  and  the  cap,  as  above- 
mentioned.  The  machinery  by  which  it  is  elevated, 
or,  according  to  the  fea-phrafe,  fwayed  up9  is  fixed  in 
the  following  manner  ;  the  top  rope  d9  fig.  3.  pafiing 
through  a  block  e9  which  is  hooked  on  one  fide  of  the 
cap,  and  afterwards  through  a  hole,  furnifhed  with  a 
ffieave  or  pulley/,  on  the  lower  end  of  the  top-mad, 
is  again  brought  upwards  on  the  other  fide  of  the  mad, 
where  it  is  at  length  fadened  to  an  eye  bolt  in  the  cap 
g9  which  is  always  on  the  fide  oppofite  to  the  top- 
block  e.  To  the  lower  end  of  the  top-rope  is  fixed 
the  top-tackle  />,  the  effort  of  which  being  tranfmit- 
and  thence  to  the  heel  of  the 
lifts  the  latter  upwards,  paral- 
When  the  top-mad  is  railed  to 
.  .  „  .  „  4*  the  lower  end  of  it  becomes 

firmly  wedged  in  the  fquare  hole  above  deferibed,  be¬ 
tween  the  tredle-trees.  A  bar  of  wood  or  iron  called 
th tfd,  is  then  thruil  through  a  hole  i  in  the  heel  of 
4  it. 


ted  to  the  top-rope  d9 
top-mad /,  neceflarily 
lei  to  the  lower-mad. 
its  proper  height,  fig. 
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it,  aeroft  tiie  trtiilt- trees,  bv  which  the  whole  weight 
of  the  top-mnft  is  inpported. 

In  the  fame  mariner  as  the  top-maft  is  retained  at 
the  head  of  the  lower-mail,  the  top-gallant-mall  is 
ereded,  and  fixed  at  the  head  of  the  top-mail. 

Befidcs  the  parts  already  mentioned  in  the  contrac¬ 
tion  of  mails,  with  rcfpedl  to  their  length,  the  lower- 
mails  of  the  largeit  fiiips  are  compofed  of  feveral  pieces 
united  into  one  body.  As  thefe  are  generally  the  moil 
fubilantial  parts  of  various  trees,  a  mail,  formed  by 
this  afTemblage,  is  juilly  eileemed  much  flronger  than 
one  confiding  of  any  fingle  trunk,  whofe  internal  fo- 
li dity  may  be  very  uncertain.  file  feveral  pieces  are 
formed  and  joined  together,  as  reprefented  in  the  fec¬ 
it  LXXXltl0n  °f  a  lower-maft  of  this  r°rt>  %•  5-  where  *  is 
'  "  the  fhaft,  or  principal  piece  into  which  the  red  are  fix¬ 

ed,  with  their  fides  or  faces  clofe  to  each  other.  The 
vhole  is  fccured  by  feveral  drong  hoops  of  iron,  driven 
on  the  outiide  of  the  mail,  where  they  remain  at  pro¬ 
per  diftances. 

The  principal  articles  to  be  considered  in  equipping 
a  fiiip  with  mads  are,  id,  the  number ;  2d,  their  iitua- 
*ion  in  the  veffel ;  and,  ^d,  their  height  above  the  water. 

The  mails  being  ufed  to  extend  the  fails  by  meaiu 
of  their  yards,  it  is  evident,  that  if  their  number  were 
multiplied  beyond  what  is  neceffary,  the  yards  mull 
be  extremely  diort,  that  they  may  not  entangle  each 
other  in  working  the  (hip,  and  by  confequence  their 
fails  will  be  very  narrow,  and  receive  a  fmall  portion 
of  wind.  If,  on  the  contrary,  there  is  not  a  fuflicient 
number  of  mads  in  the  veffel,  the  yards  will  be  too 
large  and  heavy,  fo  as  not  to  be  managed  without  dif¬ 
ficulty,  ^  here  is  a  mean  between  thefe  extremes, 
which  experience  and  the  general  practice  of  the  fea 
have  determined  ;  by  which  it  appears,  that  in  large 
(hips  every  advantage  of  failing  is  retained  by  three 
malts  and  a  bowfprit. 

The  molt  advantageous  pofition  of  the  marts  is  un- 
d&uhtedly  that  from  whence  there  refnlts  an  equilibri¬ 
um  between  the  refidance  of  the  water  on  the  body  of 
the.  fhip  on  one  part,  and  of  the  di region  of  their 
effort  on  the  other.  By  every  other  pofition  this  equili¬ 
brium  is  dedroyed,  and  the  greated  effort  of  the  mads 
will  operate  to  turn  the  fhip  horizontally  about  its. di¬ 
rection  ;  a  circumdance  which  retards  her  velocity.  It 
is  counterbalanced  indeed  by  the  helm  ;  but  the  fame 
inconvenience  dill  continues;  for  the  force  of  the. wind, 
having  the  refidance  of  the  helm  to  overcome,  is  not 
entirely  employed  to  pufh  the  veffel  forward.  The 
axis  of  the  refidance  of  the  water  diould  then  be  pre- 
vioufiy  determined,  to  difeover  the  place  of  the  main- 
rnaj}y  m  order  to  fufpend  the  efforts. of  the  water  equal¬ 
ly,  and  place  the  other  mads  fo  as  that  their  particu¬ 
lar  direction  will  coincide  with  that  of  the, main-mad. 

The  whole  of  this  would  be  capable  of  a.folution  if  the 
figure  of  the, veffel  were  regular,  becaufe  the  point* 
about  which  the  refidance  of  the  water  *ould  be  in 
eqnilibrio,  might  be  difeovered  by  calculation. . 

But  when  the  real  figure  of  the  fiiip  is  eonfijered, 
thefe  flattering  ideas  will  jnllantly  vanifh.  This  obfer- 
vation  induced  M.  Saverien  to  employ  a  mechanical 
method  to  difeover  the  axis  of  refidance  of  the  water, 
which  he.  apprehended  might  be  ufed  with  fuccefs  in 
the  manner  following  : . 
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W  hen  the  veffel  is  launched,  before  the  pl:i£jt#'Crftb€ 
mads  arc  determined,  extend  a  rope  AB,  fig.  6.  from 
the  head  to  trie  Hern.  To  the  extremities  A  and  B  ^  p] 
attach  two  other  ropes,  AD,  BC,  and  apply  to  theCCLXXXl 
ot.ier  ends  of  thefe  ropes  two  mechanical  powers,  to 
draw  the  (hip  according  to  the  direction  BC,  parallel 
to  'tfetf.  The  whole  being  thus  difpofed,  let  a  move- 
able  tube  Z,  fixed  upon  the  rope  AB,  have  another 
rope  ZR  attached  to  it,  whofe  other  end  communi- 
cates  with  a  mechanical  power  R,  equal  to  the  two 
powers  D  and  C.  This  laft  being  applied  to  the  fame 
vefl'cl,  in  fuch  manner  as  to  take  off  the  effects  of  the 
two  others  by  Hiding  upon  the  rope  AB,  fo  as  to  dif- 
eover  fome  point  Z,  by  the  parallelifm  of  the  ropes 
AD,  BC  feebly  extended  with  the  rope  'ZR  ;  the  line 
ZR  will  be  the  axis  of  the  equilibrium  of  the  water’s 
refidance,  and  by  confequence  the  main-mart  fliould 
he  planted  in  the  point  Z. 

I  he  figures  Is,  E,  E,  are  three  windlaffes  on  the 
(bore,  by  which  this  experiment  is  applied. 

With  regard  to  the  fituation  of  the  other  marts,  it  is 
neceffary,  in  the  fame  manner,  to  difeover  two  point.1*  - 
fo  that  the  direction  of  the  two  mechanical  powers  ope¬ 
rating,  will  be  parallel  to  the  axis  of  refidance  RZ  al¬ 
ready  found. 

1  he  exact  height  of  the  malts,  in  proportion  to  the 
form  and  live  of  the  Hiip,  remains  yet  a  problem  to  be 
determined.  The  more  the  marts  are  elevated  above 
the  centre  of  gravity,  the  greater  will  be  the  furface 
of  fail  which  they  are  enabled  to  piefent  to  the  wind; 
fo  far  an  additional  height  feems  to  have  been  advan¬ 
tageous.  But  this  advantage  is  diminiflied  by  the  cir¬ 
cular  movement  of  the  mall,  which  operates  to  make 
the  veffel  (loop  to  its  effort  ;  and  this  inclination  is 
increafed  in  proportion  to  the  additional  height  of 
the  raaft,  an  inconvenience  which  it  is  neceffary  to 
guard  again  It.  Thus  what  is  gained  upon  one  hand  is 
loft  upon  the  other.  To  reconcile  thefe  differences,  it 
is  certain,  that  the  height  of  the  malt  ought  to  be  de¬ 
termined  by  the  inclination  of  the  veffel,  and  that  the 
point  of  her  greateft  inclination  ihould  be.  the  term  of 
this  height  above  the  centre  of  gravity.  See  the  article 
Trim.  . 

With  regard  to  the  general  practice  of  determining 


the  height  of  the  malls,,  accotding  to  the  different  rates 
of  the  (hips  in  the  royal  navy,  the  reader  is  referred  to 
the  article  Sail. 

In  order  to  fecure  the  mails,  and  counterbalance  the 
drain  they  receive  from  the  effort  of  the  fails  imprefs- 
ed  by  the  wind,  and  the  agitation  of  the  (hip  at  fer., 
they  are  fudained  by  feveral  drong  ropes,  extended 
from  their  upper  ends  to  the  outfide  of  the  veffel,  call- 
edyirruf/t,  as  reprefented  in  fig.  4.  They  are  further, 
fupported  by  other  ropes,  ftretched  from  their  heads 
towards  the  fore-part  of  the  veffel. 

The*  mall,  which  is  placed  at  the  middle  of  the 
/hip’s  length,  is  called  the,,  mam-majl ;  that  which  is. 
placed  in  the  forepart,  the  fort-majl ;  and  that  which 
is  towards  the  Hern,  is  termed  the  mizen-ma/i . 

.  N*  B.  Wizen  is.  applied  to  this  mall  by  all  the  nn-t 
tious  of  Europe,  except  the  French,  who  alone  call 
the  fore-mail  mifanu . 

MAb  FER,  a  title  given  to  feveral  officers  and. 
perfons  of  authority  and  command  ;  particularly  to. 
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t,  the  chiefs  of  the  orders  of  knighthood,  &c. — 
fay  the  grnnd-maftcr  of  Malta  ;  of  St  Lazaru 
golden  fleece  ;  of  the  free  mafons,  Sec. 

Master  ( magijkr ),  was  a  title  frequent  among  the 
Romans  :  they  had  their  maftcr  of  the  people,  magi* 
fler  p'puhy  who  was  the  dilator.  Mailer  of  the  ca- 
\r*lry,  mcyijler  equstum ,  who  held  the  fecond  poll  in  an 
army  after  the  dictator.  Under  the  later  emperors 
there  were  alfo  mailers  of  the  infantry,  mafiflripcditum . 
j\  m after  of  the  cenfus,  magifler  cenfus %  who  had  no¬ 
thing  of  the  charge  of  a  cenfor,or  fubccnfor,as  the  name 
feems  to  intimate  ;  but  was  the  fame  with  the  prapofi- 
tus  frvmeniarionm. 

PIaster  of  the  Militia  ( magifler  militia )9  was  an  of¬ 
ficer  in  the  lower  empire,  created,  as  it  is  faid,  by 
Dioclefian,  who  had  the  infpeftion  and  government  of 
all  the  forces,  with  power  to  punifh,  &c.  fomewhat 
like  a  conftahle  of  France.  At  firft  there  were  two 
cf  thefe  officers  inftituted,  the  one  for  the  infantry, 
and  the  other  for  the  cavalry  ;  but  the  two  were  united 
into  one  under  Conflantine.  Afterwards,  as  their  power 
was  increafed,  fo  \v:ys  their  number  alfo  ;  and  there 
was  one  appointed  for  the  court,  another  for  1  hrace, 
another  for  the  Eafl,  and  another  for  Illyria.  They 
were  afterwards  called  comitesy  tountSy  and  clarifflmi . 
Their  power  was  only  a  branch  of  that  of  the  prx- 
fedus  prat  only  who  by  that  means  became  a  civil  of¬ 
ficer. 

Master  of  Arms  (magijlcr  armortim)y  was  an  officer 
or  comptroller  under  the  mailer  of  the  militia. 

PIASTER  rf  the  Offices  (mngifer  c[nciorum)y  had  the  fu- 
perintendanee  of  all  the  officers  of  the  court  :  he  was 
alfo  called  magijlcr  ojjicii  palatini ;  fimply  magifler  ;  and 
his  poil  magijleria . — This  officer  was  the  fame  in  the 
wdtern  empire  with  the  curopr, fates  in  the  eaflern. 

Master  at  Anns,  among  us,  is  an  officer  appointed 
to  teach  the  officers  and  crew  of  a  fhip  of  war  the 
cxercife  of  fmall  arms ;  to  confine  and  plant  centi- 
riels  over  the  prifoners,  and  fuperintend  whatever  re¬ 
lates  to  than  during  their  confinement.  He  is  alfo 
to  obferve  that  the  fire  and  lights  are  all  extinguilhed 
as  foon  as  the  evening-gun  is  fired,  except  thofe  which 
are  permitted  by  proper  authority,  or  under  the  in¬ 
fpeftion  of  centinels.  It  is  likewife  his  duty  to  attend 
the  gangway  when  any  boats  arrive  aboard,  and  fearch 
them  carefully,  together  with  their  rowers,  that  no 
fpintuous  liquors  may  be  conveyed  into  the  fhip  un- 
lels  by  permiffion  of  the  commanding  officer.  In  thefe 
feveral  duties  he  is  aflifted  by  proper  attendants,  call¬ 
ed  his  corpcralsy  who  alfo  relieve  the  centinels  and  one 
another  at  certain  periods. 

PIastfr  of  Artsy  the  fir  ft  degree  taken  up  in  foreign 
univerfitfts,  but  the  fecond  in  ours ;  candidates  not 
being  admitted  to  it  till  they  have  ftudied  in  the  uni- 
verfity  feven  years. 

PI  aster- Attendant  y  is  an  officer  in  the  royal  dock¬ 
yards,  appointed  to  haften  and  affift  at  the  fitting  out 
or  difmantling,  removing,  or  fecuring  veftels  of  war, 
&c.  at  the  port  where  he  refides.  He  is  particularly 
to  obferve,  that  his  majefty's  fhips  are  fecurely  moor¬ 
ed,  and  for  this  purpofe  he  is  expelled  frequently  to 
review  the  moorings  which  are  funk  in  the  harbour, 
and  obferve  that  they  are  kept  in  proper  repair.  It 
is  alfo  his  duty  to  vifit  all  the  fhips  in  ordinary,  and 
fee  that  they  are  frequently  cleaned  and  kept  in  or- 
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■Thus  we  der ;  and  to  attend  at  the  general  mufters  m  the  dock* 
yards,  taking  care  that  all  the  officers,  artificers,  and  u 
labourers,  regiftered  at  the  navy-books,  are  prefent  at 
their  duty. 

PIaster  of  the  Ccremonicsy  is  an  officer  inftituted  by 
King  James  I.  for  the  more  folemn  and  honourable 
reception  of  ambafiadurs,  and  flrangers  of  quality, 

whom  he  introduces  into  the  prefence - The  badge 

of  this  office  is  a  gold  chain  and  medal,  having  on  one 
fide  an  emblem  of  peace,  with  King  James's  motto  ; 
and  on  the  reverfe  the  emblem  of  war,-  with  Dun 
mon  droit .  He  is  always  fuppofed  to  be  a  perfon  of 
good  addrefs,  and  a  mafter  of  languages,  and  has  an 
appointment  of  300 1.  a  year  :  he  is  conftantly  attend¬ 
ing  at  court,  and  hath  under  him  an  affiftant- mafter, 
or  deputy,  at  (s.  8d.  a  day,  who  holds  his  place 
during  the  king's  pleafure. 

There  is  alfo  a  third  officer,  called  marjhal  of  the  ce¬ 
remonies  y  with  iool.  a-year,  whofe  bufinefs  is  to  re¬ 
ceive  and  diftributc  the  mafter's  order.-,  or  the  de¬ 
puty's,  for  the  fervice  ;  but  without  their  order  hq 
can  do  nothing.  This  is  the  king's  gift. 

PIasters  of  Chancery  are  ufually  chofen  out  of  the 
bnrrifters  of  the  common  law  ;  and  fit  in  chancery,  or 
at  the  rolls,  as  affiftants  to  the  lord  chancellor  and 
the  mafter  of  the  rolls.  All  thefe,  fo  late  as  the  reign 
of  Queen  Elizabeth,  were  commonly  doftors  of  the 
civil  law. — To  them  are  alfo  committed  interlocutory 
reports,  examination  of  bills  in  chancery,  ftating  of 
accounts,  taxing  cofts,  See.  and  fometimes,  by  way  of 
reference,  they  are  impowered  to  make  a  final  deter¬ 
mination  of  caufes. 

They  have  time  out  of  mind  had  the  honour  to  fit 
in  the  lords  houfe,  though  they  have  neither  writs  nor* 
patent  to  impower  them  ;  but  they  are  received  as  af¬ 
fiftants  to  the  lord  chancellor  and  mafter  of  the  rolls. 
They  had  anciently  the  care  of  infpefting  all  writs 
of  fummons,  which  is  now  performed  by  the  clerk  of 
the  petty-bag.  When  any  meflage  is  fent  from  the 
lords  to  the  commons,  it  is  carried  by  the  mailers  of 
chancery.  Before  them  alio  affidavits  are  made,  and 
deeds  and  recognizances  acknowledged. 

Befttles  thefe,  who  may  be  called  makers  of  chancery 
ordinary  (being  12  in  number,  whereof  the  mafter  of 
the  rolls  is  reputed  the  chief),  there  are  alfo  mafters 
of  chancery  extraordinary,  appointed  to  aft  in  the  fe- 
veral  counties  of  England  beyond  10  miles  diftancc 
from  London,  by  taking  affidavits,  recognizances,  &c. 
for  the  eafe  of  the  fuitors  of  the  court. 

Master  of  the  Faculties ,  an  officer  under  the  arch- 
bifhop  of  Canterbury,  who  grants  licences  and  dif- 
penfations :  he  is  mentioned  in  the  ftatute  22  and  23 
Car.  II.  See  Court  of  Faculties . 

PlASTER-Gunner .  See  Gunner. 

Master  of  the  Horfe  is  reckoned  the  third  great  of¬ 
ficer  of  the  court,  and  is  an  office  of  great  honour  and 
antiquity,  <fnd  always  (when  not  put  in  commiftion) 
filled  by  noblemen  of  the  higheft  rank  and  abilities. 
He  has  the  management  and  difpofal  of  all  the  king's 
flables  and  bred  horfes.  He  has  authority  over  the 
equerries  and  pages,  coachmen,  footmen,  grooms,  ri¬ 
ders  of  the  great  horfe,  farriers,  and  fmiths.  He  ap¬ 
points  all  the  other  tradefmen  who  work  for  the  king's 
jlables;  and  by  his  warrant  to  the  avenor,  makes  them 
give  an  oath  to  be  true  and  faithful  In  fhort,  he  is 
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fitter,  entrufted  with  all  the  lands  and  revenues  appropriated 
-V~-/  for  the  king’s  breed  of  horfes,  the  expences  of  the 
{table,  and  of  the  coaches,  litters,  &c.  He  alone  has 
the  privilege  of  making  nfe  of  any  of  the  king’s  horfes, 
pages,  footmen,  &c. ;  and  at  any  folemn  cavalcade  he 
rides  next  the  king,  and  leads  a  horfe  of  hate.  His 
falary  is  L.  1276  :  13:4  per  annum.  There  is  alfo 
a  matter  of  the  horfe  in  the  eftablifhment  of  her  ma- 
jefty’s  houfehold,  with  a  falary  of  8ool.  a-year. 

Master  of  the  Houfehold ,  is  an  officer  under  the  trea- 
fnrer  of  the  houfehold,  in  the  king’s  gift :  his  bufi- 
nefs  is  to  furvey  the  accounts  of  the  houfehold. — He 
lias  L.  66  :  13  :  4  a-year  wages,  and  L.  433  :  6  :  8 
board-wages. 

Master  of  the  Mint ,  was  anciently  the  title  of  him 
who  is  now  called  warden  of  the  mint  ;  whofe  office  is 
to  receive  the  filver  and  bullion  which  comes  to  the 
mint  to  be  coined,  and  to  take  care  thereof.  The 
office  of  matter  and  worker  is  now  diftin<ft :  and  this 
officer  is  allowed  for  himfelf  and  three  clerks  650 1. 
a-year. 

Master  of  the  Ordnance .  See  Ordnance. 

M aster  of  the  Revels ,  an  officer  with  an  appoint¬ 
ment  of  iool.  a-year,  whofe  bufinefs  is  to  order  all 
things  relating  to  the  performance  of  plays,  mafques, 
balls,  &c.  at  court.  Formerly  he  had  alfo  a  jurif- 
di&ion  of  granting  licences  to  all  who  travel  to  a£t 
plays,  puppet-fhews,  or  the  like  diverfions  ;  neither 
could  any  new  play  be  a£ted  at  either  of  the  two 
boufes  till  it  had  paffed  his  perufal  and  licence  ;  but 
thefe  powers  were  afterwards  much  abridged,  not  to 
fay  annihilated,  by  a  flatute  for  regulating  playhoufes, 
till  the  licenfing  plays  by  the  lord  chamberlain  was 
eftablifhed.  This  officer  has  a  yeoman  with  L.46 : 1 1 : 8 
a-year. 

Master  of  the  Rolls ,  a  patent-officer  for  life  ;  who 
has  the  cuftody  of  the  rolls  and  patents  which  pafs 
the  great  feal,  and  of  the  records  of  the  chancery. 

In  the  abfence  of  the  lord  chancellor  or  keeper,  he  al¬ 
fo  fits  as  judge  in  the  court  of  chancery  ;  and  is  by 
Sir  Edward  Coke  called  his  affiant. 

At  other  times  he  hears  caufes  in  the  rolls-chapel, 
and  makes  orders  and  decrees.  He  is  alfo  the  firft  of 
the  matters  of  chancery,  and  has  their  •affittance  at 
the  rolls :  but  all  hearings  before  him  are  appealable 
to  the  lord  chancellor. 

He  has  alfo  his  writ  of  fummons  to  parliament,  and 
fits  next  to  the  lord  chief  juftice  of  England  on  the 
fecond  woolpack.  He  has  the  keeping  of  the  parlia¬ 
ment-rolls,  and  has  the  rolls-houfe  for  his  habitation; 
as  alfo  the  cuftody  of  all  charters,  patents,  commif- 
fions,  deeds,  and  recognizances,  which  being  made  of 
rolls  of  parchment  gave  rife  to  the  name.  Anciently 
he  was  called  clerk  of  the  rolls. 

Concerning  the  authority  of  the  matter  of  the  rolls 
to  hear  and  determine  caufes,  and  his  general  power 
in  the  court  of  chancery,  there  were  (not  many  years 
fince)  divers  queftions  and  difputes  very  warmly  agi¬ 
tated  ;  to  quiet  which  it  was  declared  by  flat.  3. 
Geo.  II.  cap.  30.  that  all  orders  and  decrees  by  him 
made,  except  fuch  as  by  the  courfe  of  the  court  were 
appropriated  to  the  great  feal  alone,  fliould  be  deem¬ 
ed  to  be  valid  ;  fubjeCt  neverthelefs  to  be  difeharged 
or  altered  by  the  lord  chancellor,  and  fo  as  they  fhall 
Wol.  X.  Fart  II. 


>  not  be  inroiled  till  the  fame  arc  figned  by  his  lord-  Matter, 
/hip.  - v~ 

In  his  gift  are  the  fix  clerks  in  chancery',  the  exa¬ 
miners,  three  clerks  of  the  petty-bag,  and  the  fix 
clerks  of  the  rolls-chapel  where  the  rolls  are  kept.  See 
Rolls,  Clerk,  See. 

The  matter  of  the  rolls  is  always  of  the  prtvy'-coun- 
cil ;  and  his  office  is  of  great  profit,  though  much 
fhort  of  what  it  has  been. 

Master  of  a  Skip ,  an  officer  to  whom  is  committed 
the  direction  of  a  inerchant-veffiel,  who  commands  it 
in  chief,  and  is  charged  with  the  merchandifes  aboard. 

In  the  Mediterranean  tfy*  matter  is  frequently  called 
patron ,  and  in  long  voy'ages  captain. 

It  is  the  proprietor  of  the  veffiel  that  appoints  the 
matter  ;  and  it  is  the  matter  who  provides  the  equi¬ 
page,  hires  the  pilots,  failors,  See.  The  matter  is  ob¬ 
liged  to  keep  a  regitter  of  the  feamen  and  officers,  the 
terms  of  their  contrail,  the  receipts  and  payments* 
and,  in  general,  of  every  thing  relating  to  his  coin- 
nuffiion. 

Master  of  a  Ship  of  War,  is  an  officer  appointed  bv 
the  commifiioners  of  the  navy,  to  take  charge  of  na¬ 
vigating  a  fh ip  from  port  to  port  under  the  direction 
of  the  captain.  The  management  and  difpoiition  ot 
the  fails,  the  working  of  a  fliip  into  her  llation  in 
the  order  of  battle,  and  the  diredtion  of  her  move¬ 
ments  in  the  time  of  adtion,  and  in  other  circum- 
ftances  of  danger,  arc  alfo  more  particularly  under  his 
infpedlion.  It  is  likewife  his  duty  to  examine  the 
provifions,  and  accordingly  to  admit  none  into  the  fliip 
but  fuch  as  are  found,  fwcet,  and  wholefome.  He 
is  moreover  charged  with  the  ftowage  ;  and  for  the 
performance  of  thefe  fervices  he  is  allowed  feveral  af- 
fiftants  who  are  properly  termed  mates  and  quarter -m  a* 

Jlers. 

Master  of  the  Temple.  The  founder  of  the  order 
of  the  templars,  and  all  his  fucceffiors  were  called  rna^ni 
templi  magjl.i  ;  and  ever  Alice  the  dillolution  of  the 
order,  the  fpiritual  guide  and  director  of  the  houfe  is 
called  by  that  name.  See  Temple  and  Templar. 

There  were  alfo  feveral  other  officers  under  this  de¬ 
nomination,  as  matter  of  the  wardrobe,  with  a  falary 
of  2000I.  a-year  ;  matter  of  the  harriers,  with  2000I. 
a-year  ;  matter  of  the  ttaghounds,  with  800  1.  a-year  ; 
matter  of  the  jewel-office,  See.  all  now  abolifhed. 

M aster  and  Servant  ;  a  relation  founded  in  con¬ 
venience,  whereby  a  man  is  diredted  to  call  in  the  af- 
fiftance  of  others,  where  his  own  (kill  and  labour  will 
not  be  fufficient  to  anfvver  the  cares  incumbent  upon 
him.  For  the  feveral  forts  of  fervants,  and  how  that 
charadter  is  created  or  deftroyed,  fee  the  article  Ser¬ 
vant.  In  the  prefent  article  we  fhall  confider,  firft, 
the  effect  of  this  relation  with  regard  to  the  parties 
themfeive6  ;  and  fecondly,  its  effects  with  regard  to 
others. 

1.  The  manner  in  which  this  relation  affects  either  pjcc\j\t 
the  matter  or  fervant.  And,  firft,  by  hiring  and  fer-  Comment. 
vice  for  a  year,  or  apprenticed^  under  indentures,  a 
perfon  gains  a  fettlement  in  that  parifh  wherein  helaft 
ferved  40  days.  In  the  next  place,  perfons  ferving 
feven  years  as  apprentices  to  any  trade  have  an  ex- 
clufive  right  to  exercife  that  trade  in  any  part  of  Eng¬ 
land.  This  law,  with  regard  to  the  cxclufive  part  of 
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it,  has  by  turns  been  looked  upon  as  a  hard  law,  or 
as  a  beneficial  one,  according  to  the  prevailing  hu¬ 
mour  of  the  times  :  which  has  occafioned  a  great  va¬ 
riety  of  refolutions  in  the  courts  of  law  concerning  it; 
and  attempts  have  been  frequently  made  for  its  re¬ 
peal,  tho’  hitherto  without  fuccefs.  At  common  law 
every  man  might  ufe  what  trade  he  pleafed  ;  but  this 
ftatute  reflrains  that  liberty  to  fuch  as  have  ferved  as 
apprentices:  the  adverfaries  to  which  provifion  fay, 
that  all  rellridions  (which  tend  to  introduce  monopo¬ 
lies)  are  pernicious  to  trade;  the  advocates  for  it  al¬ 
lege,  that  unlkilfnlnefs  in  trades  is  equally  detrimen¬ 
tal  to  the  public  as  monopolies.  This  reafon  indeed 
only  extends  to  fuch  trades,  in  the  exercife  whereof 
fkill  is  required  :  but  another  of  their  arguments  goes 
much  farther ;  viz.  that  apprenticefhips  are  ufeful  to 
the  commonwealth,  by  employing  of  youth,  and  learn¬ 
ing  them  to  be  early  induflrious ;  but  that  no  one 
would  be  induced  to  undergo  a  feven  years  fervitude, 
if  others,  tho’  equally  fkilful,  were  allowed  the  fame 
advantages  without  having  undergone  the  fame  difei- 
pline  :  and  in  this  there  feems  to  be  much  reafon. 
However,  the  refolutions  of  the  courts  have  in  gene¬ 
ral  rather  confined  than  extended  the  reftri&ion.  No 
trades  are  held  to  be  within  the  ftatute,  but  fuch  as 
weie  in  being  at  the  making  of  it  :  for  trading  in  a 
countty  village,  apprenticefhips  are  not  requifite,  and 
following  the  trade  feven  years  is  fufficient  without  any 
binding ;  for  the  flatute  only  fays,  the  perfon  mult 
ferve  as  an  apprentice,  and  does  not  require  an  actual 
apprenticefhip  to  have  exifted. 

A  mailer  may  by  law  corred  his  apprentice  for  ne¬ 
gligence  or  other  milbehaviour,  fo  it  be  done  with 
moderation  :  though,  if  the  mailer  or  mailer’s  wife 
beats  any  other  fervant  of  full  age,  it  is  good  caufe  of 
departure.  But  if  any  fervant,  workman,  or  labourer, 
affaults  his  mailer  or  dame,  he  fhall  fuffer  one  year’s 
imprifonment,  and  other  open  corporal  punilhment, 
not  extending  to.  life  or  limb. 

By  fervicc  all  fervants  and  labourers,  except  appren¬ 
tices,  become  intitled  to  their  wages :  according  to 
agreement,  if  menial  fervants  ;  or  according  to  the  ap¬ 
pointment  of  the  IherifF  or  felfions,  if  labourers  or  fer¬ 
vants  in  hulbandry  :  for  the  llatutes  for  regulation 
of  wages  extend  to  fuch  fervants  only  ;  it  being  im- 
pofiible  for  any  magillrate  to  be  a  judge  of  the  em¬ 
ployment  of  menial  fervants,  or  of  collide  to  aflefs  their 
wages. 

2.  Let  us  now  fee  how  llrangers  may  be  affed- 
ed  by  this  relation  of  mailer  and  fervant ;  or  how  a 
mailer  may  behave  towards  others  on  behalf  of  his 
fervant,  and  what  a  fervant  may  do  on  behalf  of  his 
mailer. 

And,  firlb,  the  mailer  may  maintain ,  that  is,  abet 
and  alii  It,  his  fervant  in  any  adion  at  law  againll  a 
flranger :  whereas,  in  general,  it  is  an  offence  againll 
public  jullice  to  encourage  fuits  and  animofities,  by 
helping  to  bear  the  expence  of  them,  and  is  called  in 
law  maintenance.  A  mailer  alfo  may  bring  an  action 
againll  any  man  for  beating  or  maiming  his  fervant  : 
but  in  fuch  cafe  he  mull  afiign,  as,  a  fpecial  reafon  for 
fo  doing,  his  own  damage  by  the  lofs  of  his  fervice  ; 
and  this  lofs  mull  be  proved  upon  the  trial.  A  mailer 
Ekewifemay  juflifyan  affault  in  defence. of  his  fervant, 


and  a  fervant  in  defence  of  his  mailer:  the  mailer,  be* 
caufe  he  has  an  interell  in  his  fervant,  not  to  be  de¬ 
prived  of  his  fervice  ;  the  fervant,  becaufe  it  is  part  of 
his  duty,  for  which  he  receives  his  wages,  to  Hand  by 
and  defend  his  mailer.  Alfo  if  any  perfon  do  hire  or 
retain  my  fervant,  being  in  my  fervice,  for  which  the 
fervant  departeth  from  me  and  goeth  to  ferve  the  other, 
I  may  have  an  adion  for  damages  againll  both  the 
new  mailer  and  the  fervant,  or  either  of  them  :  but  if 
the  new  mailer  did  not  know  that  he  is  my  fervant, 
no  action  lies ;  unlefs  he  afterwards  refufe  to  rellore 
him  upon  information  and  demand.  The  reafon  and 
foundation  upon  which  all  this  do&rine  is  built,  feem 
to  be  the  property  that  every  man  has  in  the  fervice  of 
his  domellics;  acquired  by  the  contrad  of  hiring,  and 
purchafed  by  giving  them  wages. 

As  for  thofe  things  which  a  fervant  may  do  on  be¬ 
half  of  his  mailer,  they  feem  all  to  proceed  upon  this 
principle,  that  the  mailer  is  anfwerable  for  the  ad  of 
his  fervant,  if  done  by  his  command,  either  exprefsly 
given  or  implied  :  nam  qui  facit  per  alium ,  facit  per  fe. 
Therefore,  if  the  fervant  commit  a  trefpafs  by  the 
command  or  encouragement  of  his  mailer,  the  mailer 
fhall  be  guilty  of  it :  not  that  the  fervant  is  excufed, 
for  he  is  only  to  obey  his  mailer  in  matters  that  are 
honell  and  lawful.  If  an  innkeeper’s  fervants  rob  his 
guefls,  the  mailer  is  bound  to  rellitution  ;  for  as  there 
is  a  confidence  repofed  in  him,  that  he  will  take  care 
to  provide  honell  fervants,  his  negligence  is  a  kind  of 
implied  confent  to  the  robbery  ;  nam ,  qui  non  probibet , 
cum  prohihere  poffit,  jubet.  So  likewife  if  the  drawer 
at  a  tavern  fells  a  man  bad  wine,  whereby  his  health  is 
injured,  he  may  bring  an  adion  againll  the  mailer ; 
for  although  the  mailer  did  not  exprefsly  order  the  fer¬ 
vant  to  fell  it  to  that  perfon  in  particular,  yet  his  per¬ 
mitting  him  to  draw  and  fell  it  at  all  is  impliedly  a  ge¬ 
neral  command. 

In  the  fame  manner,  whatever  a  fervant  is  permitted 
to  do  in  the  ufual  courfe  of  his  bufmefs,  is  equivalent 
to  a  general  command.  If  I  pay  money  to  a  banker’s 
fervant,  the  banker  is  anfwerable  for  it :  if  I  pay  it 
to  a  clergyman’s  or  a  phyfician’s  fervant,  whofe  ufual 
bufinefs  it  is  not  to  receive  money  for  his  mailer,  and 
he  imbezzles  it,  I  mull  pay  it  over  again.  If  a  fleward 
lets  a  leafe  of  a  farm,  without  the  owner’s  knowledge, 
the  owner  mull  Hand  to  the  bargain  ;  for  this  is  the 
lleward’s  bufinefs.  A  wife,  a  friend,  a  relation,  that 
ufe  to  tranfad  bufinefs  fora  man,  are  quoad  hoc  his  fer¬ 
vants  ;  and  the  principal  mull  anfwer  for  their  con- 
dud  :  for  the  law  implies,  that  they  ad  under  a  gc* 
neral  command ;  and  without  fuch  a  dodrine  as  this 
no  mutual  intercourfe  between  man  and  man  could  fub- 
fill  with  any  tolerable  convenience.  If  I  ufually  deal 
with  a  tradefman  by  myfelf,  or  conllantly  pay  him 
ready  money,  I  am  not  anfwerable  for  what  my  fer¬ 
vant  takes  up  upon  trull ;  for  here  is  no  implied  order 
to  the  tradefman  to  trull  my  fervant :  but  if  I  ufually 
fend  him  upon  trull,  or  fometimes  on  truil  and  fome- 
times  with  ready  money,  I  am  anfwerable  for -all  he 
takes  up  ;  for  the  tradefman  cannot  polfibly  dillinguilh 
when  he  comes  by  my  order  and  when  upon  his  own 
authority. 

If  a  fervant,  lallly,  by  his  negligence  does  any  da¬ 
mage  to  a  Hi  anger,  the  mailer  lhall  anfwer  for  his  ne- 
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Rafter  g!e& :  if  a  fmith’s  fervant  lames  a  horfe  while  he  is 
li.  fhoeing  him,  an  action  lies  again  ft  the  mafter,  and  not 
^a^ir  • ,  againft  the  fervant.  But  in  thefe  cafes  the  damage 
muft  be  done  while  he  is  aCtually  employed  in  the 
mailer's  fervice  ;  otherwife  the  fervant  fhall  anfwer  for 
his  own  mifbehaviour.  Upon  this  principle,  by  the 
common  law,  if  a  fervant  kept  his  mailer's  fire  negli¬ 
gently,  fo  that  his  neighbour’s  houfe  was  burned  down 
thereby,  an  aCtion  lay  againft  the  mafter ;  becaufe  this 
negligence  happened  in  his  fervice :  otherwife,  if  the 
fervant,  going  along  the  ftreet  with  a  torch,  by  ne¬ 
gligence  fets  fire  to  a  houfe  ;  for  there  he  is  not  in  his 
'  mailer’s  immediate  fervice,  and  muft  himfelf  anfwer 
the  damage  perfonally.  But  now  the  common  law  is, 
in  the  former  cafe,  altered  by  ftatute  6  Ann.  c.  3. 
which  ordains,  that  no  action  lhall  be  maintained  a- 
gainft  any  in  whofe  houfe  or  chamber  any  fire  lhall 
accidentally  begin  ;  for  their  own  lofs  is  fufticient  pu- 
-  nilhment  for  their  own  or  their  fervant *s  caielefihefs. 
But  if  fuch  fire  happens  through  negligence  of  any 
fervant  (whofe  lofs  is  commonly  very  little),  fuch  fer¬ 
vant  lhall  forfeit  100L  to  be  diftributed  among  the 
fufferers ;  and,  in  default  of  payment,  lhall  be  com¬ 
mitted  to  fome  work  houfe,  and  there  kept  to  hard  la¬ 
bour  for  18  months.  A  mafter  is,  laftly,  chargeable 
if  any  of  his  family  layeth  or  cafteth  any  thing  out  of 
his  houfe  into  the  ftreet  or  common  highway,  to  the 
damage  of  any  individual,  or  the  common  nuifanceof 
his  majefty’s  liege  people  :  for  the  mafter  hath  the  fu- 
perintendance  of  all  his  houfehold.  And  this  alfo 
agrees  with  the  civil  law  ;  which  holds,  that  the  pater 
familias ,  in  this  and  fimilar  cafes,  ob  alterius  culpam  te - 
nctur,  Jive  fervi ,  five  liberi. 

We  may  obferve,  that  in  all  the  cafes  here  put,  the 
mafter  may  be  frequently  a  lofer  by  the  trull  repofed 
in  his  fervant,  but  never  can  be  a  gainer  :  he  may 
frequently  be  anfwerable  for  his  fervant’s  milbehaviour, 
but  never  can  fhelter  himfelf  from  punifhment  by  lay¬ 
ing  the  blame  on  his  agent.  The  reafon  of  this  is  Hill 
uniform  and  the  fame  ;  that  the  wrong  done  by  the 
fervant  is  looked  upon  in  law  as  the  wrong  of  the 
mafter  himfelf ;  and  it  is  a  Handing  maxim,  that  no 
man  lhall  be  allowed  to  make  any  advantage  of  his  own 
wrong. 

MASTF.R-LoacL)  in  mining,  a  term  ufed  to  exprefs 
the  larger  vein  of  a  metal,  in  places  where  there  are 
feveral  veins  in  the  fame  hill.  Thus  it  often  happens, 
that  there  are  feven,  fometimes  five,  but  more  ufually 
three  veins  or  loads,  parallel  to  each  other,  in  the 
fame  hill.  Of  thefe  the  middle  vein  is  always  much 
the  largeft.  This  is  called  the  majler-load ;  and  the 
others  which  lie  three,  two,  or  one  on  each  fide  of 
this,  are  called  the  concomitants  of  the  mafter-load. 

MASTF.R-Wort ,  in  botany.  See  Imperatoria. 

MASTICATION,  the  action  of  chewing,  or 
of  agitating  the  folid  parts  of  our  food  between  the 
teeth,  by  the  motion  of  the  jaws,  the  tongue,  and  the 
lips,  whereby  it  is  broken  into  fmall  pieces,  impreg¬ 
nated  with  faliva,  and  fo  fitted  for  deglutition  and  a 
more  eafy  digeftion.  See  Anatomy,  n°  104. 

MASTICH,  a  kind  of  refin  exfuding  from  the  len- 
tifeus  tree  ;  and  brought  from  Chio,  in  fmall  yellowifh 
tranfparent  grains  or  tears,  of  an  agreeable  fmell, 
efpccially  when  heated  or  fet  on  fire.  See  Pistachia. 


This  refin  is  recommended  in  old  coughs,  dyfente-  Maftfcot 
ries,  hsemopto  s,  weaknefs  of  the  ftomach,  and  in  ge-  II 
neral  in  all  debilities  and  laxity  of  the  fibres.  Geof-  Mataca* 
froy  directs  an  aqueous  decoCtion  of  it  to  be  ufed  for  J  *  ' 

thefe  purpofes  :  but  water  extra&s  little  or  nothing 
from  this  refin.  Rectified  fpirit  almoll  entirely  dif- 
folves  it,  and  the  folution  is  very  warm  and  pungent. 

Maftich  is  to  be  chofen  in  drops,  clear,  well-fcented, 
and  brittle. 

We  meet  with  a  kind  of  cement  fometimes  kept  in 
the  fhops  under  the  name  of  maftich.  It  is  compofed 
of  this  gum,  and  feveral  other  ingredients,  and  i» 
formed  into  cakes  for  ufe.  This  is  intended  for  the 
fervice  of  lapidaries,  to  fill  up  cracks  in  ftones,  See . 
but  is  by  no  means  to  be  ufed  for  any  medicinal  pur¬ 
pofes. 

MASTICOT,  or  yellow  lead,  is  the  calx  or 
afhes  of  lead,  gently  calcined,  by  which  it  is  changed 
to  a  yellow  or  lighter  or  deeper  teint,  according  to 
the  degree  of  calcination.  Mafticot  is  fometimes  ufed 
by  painters,  and  it  ferves  medicinally  as  a  drier  in  the 
compoiition  of  ointments  or  plafters.  The  mafticot 
which  is  ufed  by  the  Dutch  as  the  ground  of  their 
glazing,  is  prepared  by  calcining  a  mixture  of  one 
hundred  weight  of  clean  fand,  forty-four  pounds  of 
foda,  fold  with  us  under  the  name  of  barilla,  and  thir¬ 
ty  pounds  of  pearl-aihes. 

MASTIFF  -dog,  or  band-dog,  (cams  vdlaticus  or 
catenarius ) ,  is  a  fpecies  of  great  fize  and  ftrength,  and 
a  very  loud  barker.  Manwood  fays,  that  it  derives  its 
name  from  mafe  thefefey  being  fuppofed  to  frighten  a- 
way  robbers  by  its  tremendous  voice.  Great  Britain 
was  formerly  fo  noted  for  its  maftills,  that  the  Roman 
emperors  appointed  an  officer  in  this  ifiand,  with  the 
title  of  Procurator  Cynegiiy  whofe  foie  bufinefs  was  to 
breed,  and  tranfmit  from  hence  to  the  amphitheatre, 
fuch  as  would  prove  equal  to  the  combats  of  the  place. 

Strabo,  lib.  iv.  tells  us,  that  the  maftiffs  of  Britain  were 
trained  for  war,  and  ufed  by  the  Gauls  in  their  battles. 

See  Can  is. 

MASTIGADOUR,  or  slabbering-bit,  in  the 
manege,  a  fnaffle  of  iron,  all  fmooth,  and  of  a  piece, 
guarded  with  paternofters,  and  compofed  of  three  lialfs 
of  great  rings,  made  into  demi-ovals,  of  unequal  big- 
nefs;  the  lefler  being  inclofed  within  the  greater,  which 
ought  to  be  about  half  a  foot  high. 

MASULAPATAN,  a  populous  town  of  Afia  in 
the  Eaft  Indies,  and  on  the  coaft  of  Coromandel,  in 
the  dominions  of  the  Great  Mogul.  It  carried  on  a 
great  trade,  and  mod  nations  in  Europe  had  factories 
here  ;  but  the  Englifh  have  now  left  it,  and  even  the 
Dutch  themfelves  have  not  above  a  dozen  people  here 
to  carry  on  the  chintz  trade.  The  inhabitants  are 
Gentoos,  who  will  not  feed  on  any  thing  that  has  life; 
and  they  had  a  famous  manufacture  of  chintz,  which 
is  greatly  decayed  fince  the  Englifh  left  off  buying. 

The  Great  Mogul  has  a  cuftom-houfe  here  ;  and  the 
adjacent  countries  abound  in  corn,  tobacco,  and  tim¬ 
ber  for  building.  It  is  feated  on  the  weft  fide  of  the 
Bay  of  Bengal,  2eo  miles  north  of  fort  St  George. 

W.  Long.  81.  25.  N.  Lat.  16.  30. 

MATACA,  or  Mantaca,  a  commodious  bay  in 
America,  on  the  north  coaft  of  the  ifiand  of  Cuba. 

Here  the  galleons  ufually  come  to  take  in  frefh  water 
4  M  2  in 
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Mfttaman  Jn  their  return  to  Spain.  It  is  35'  miles  from  the  Ha- 

Matching  van"ah>  -W-  Lon«‘  <5-  N.  Lat.  25.  o. 

■  “  *’  MATAMAN,  a  country  of  Africa,  bounded  by 

Benguela  on  the  north,  by  Monomotopa  on  the  eafl, 
by  Cafraria  on  the  fouth,  and  by  the  Atlantic  Ocean 
on  the  wed.  There  is  no  town  in  it,  and  the  inhabi¬ 
tants  live  in  miferable  huts,  it  being  a  defart  country, 
and  but  little  vihted  by  the  Europeans. 

MA  IAN,  or  Mactan,  an  ifland  of  Aha  in  the 
Eaft-Indian  fea,  and  one  of  the  Philippines.  The 
•inhabitants  have  thrown  off  the  yoke  of  Spain  ;  and 
it  was  here  that  Magellan  was  killed  in  April  1521. 

Ca»c  MATAPAN,  tlie  molt  fouthern  promontory 
of  the  Morea,  between  the  gulph  of  Coran  and  that 
of  Colo-China. 


MATA  RAM,  a  large  town  of  Afia,  formerly  the 
capital  of  an  empire  of  that  name  in  the  iflarid  of  Ja¬ 
va.  It  is  flrong  by  fituation,  and  is  feated  in  a  very 
fertile,  pleafant,  and  populous  country,  furrounded 
with  mountains.  E.  Long.  1  1 1.  25.  S.  Lat.  7.  f  j. 

MATARO,  a  town  of  Spain,  in  Catalonia;  feat¬ 
ed  on  the  coal!  of  the  Mediterranean,  15  miles  north- 
eafl  of  Barcelona,  and  35  fouth-wel!  of  Gironne.  It 
x  is  a  fmall  town,  but  induftiious  and  well-peopled ; 
and  the  environs  abound  in  vineyards,  which  produce 
wine  much  famed  for  its  flavour.  It  likewife  contains 
feveral  manufactories,  and  is  confidered  as  one  of  the 
richeit  and  inofl  adive  towns  in  Catalonia.  E.  Long. 
2.  35.  N.  Lat.  41.  30. 

MATCH,  a  kind  of  rope  (lightly  twilled,  and 
prepared  to  retain  lire  for  the  ufes  of  artillery,  mines, 
fire- works,  5c c. 

It  is  made  of  hempen-tow,  fpun  on  the  wheel  like 
cord,  but  very  flack  ;  and  is  compofed  of  three  twifls, 
which  are  afterwards  again  covered  with  tow,  fo  that 
the  twills  do  not  appear  :  laflly,  it  is  boiled  in  the  lees 
of  old  wines.  This,  when  once  lighted  at  the  end, 
burns  on  gradually  and  regularly,  without  ever  going 
out  till  the  whole  be  con  fumed  :  the  hardefl  and  driclt 
match  is  generally  the  beft. 

£>ttich* Match  See  Quick- Match. 

MATCHING,  in  the  wine-trade,  the  preparing 
veffels  to  preferve  wines  and  other  liquors,  without 
their  growing  four  or  vapid.  The  method  of  doing  it 
is  as  follows  :  Melt  brim  (tone  in  an  iron  ladle,  and 
when  thoroughly  melted,  dip  into  it  flips  of  courfe  li¬ 
nen-cloth  ;  take  tliefe  out,  and  let  them  cool  :  this  the 
wine-coopers  call  a  match .  Take  one  of  tliefe  matches, 
fet  one  end  of  it  on  fire,  and  put  it  into  the  bung- 


hole  of  a  cafk ;  flop  it  loofely,  and  thus  fuffer  the  match 
to  burn  nearly  out :  then  drive  in  the  bung  tight,  and 
fet  the  calk  afide  for  an  hour  or  two.  At  the  end  of 
this  time  examine  the  cafk,  and  you  will  find  that  the 
fulphur  has  communicated  a  violent  pungent  and  fuf- 
focating  feent  to  the  cafk,  with  a  confiderable  degree 
of  acidity,  which  is  the  gas  and  acid  fpirit  of  the  ful¬ 
phur.  The  cafk  may  after  this  be  filled  with  a  fmall 
wine  which  has  fcarce  done  its  fermentation  ;  and 
bunging  h  down  tight,  it  will  be  kept  good,  and  will 
foon  clarify  :  this  is  a  common  and  very  ufeful  method  ; 
formany  poor  wines  could  fcarce  be  kept  potable  even 
a  few  months  without  it. 

MATE  of  a  Ship  of  lVARy  an  officer  under  the  di- 
re6tion  of  the  mailer,  by  whofe  choice  he  is  generally 
appointed,  to  alfill  him  in  the  feveral  branches  of  his 
duty.  Accordingly,  he  is  to  be  particularly  attentive 
to  the  navigation  in  his  watch,  &c.  to  keep  the  lo<r 
regularly,  and  examine  the  line  and  glades  by  which 
the  (hip’s  courfe  is  meafured,  and  to  adjuft  the  fails  to 
the  wind  in  the  fore-part  of  the  fliip.  He  is  to  have 
a  diligent  attention  to  the  cables,  feeing  that  they  are 
well  coiled  and  kept  clean  when  laid  in  the  tier,  and 
fufficiently  Jerved  when  employed  to  ride  the  fliip.  Fi¬ 
nally,  he  is  to  fuperinteiid  and  affift  at  the  llowage  of 
the  hold,  taking  efpecial  care  that  all  the  ballali  and 
provifions  are  properly  flowed  therein. 

Mate  of  a  Merchant-Ship ,  the  officer  who  com¬ 
mands  in  the  abfence  of  the  mailer  thereof,  and  fliares 
the  duty  with  him  at  fea  ;  being  charged  with  every 
thing  that  regards  the  internal  management  of  the  fhip, 
the  dire  (Ring  her  courfe^  and  the  government  of  her 
crew. 

The  number  of  mates  allowed  to  (hips  of  war  and 
merchantmen  is  always  in  proportion  to  the  lize  of  the 
velle!.  Thus  a  firll-rate  man  of  war  has  fix  mates,  and 
an  Eafl-Indiaman  the  fame  number;  a  frigate  of  10 
guns,  and  a  fmall  merchant-fhip,  but  only  one  mate  in 
each  ;  and  the  intermediate  fiiips  have  a  greater  or 
fmaller  number,  according  to  their  feveral  fizes,  or  to 
the  fervices  on  which  they  are  employed. 

DuraWPia  MATER,  the  names  given  by  anato¬ 
mies  to  the  two  membranes  which  furround  the  brain. 
See  Anatomy,  n°  129,  130. 

MATERA,  a  confiderable  town  of  Italy,  in  the 
kingdom  of  Naples,  and  in  the  Terra  d’Otranto,  with 
a  biihop's  fee,  feated  on  the  river  Canapro.  E.  Long. 
16.  43.  N.  Lat.  40.  51. 
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MATERIA  MEDICA, 


Of Clafllfi-  \  General  name  for  every  fubftance  ufed  in  mc- 
1  CaU°n*  i  dicine>  ar»d  by  fome  extended  even  to  every  ar- 

v  tide  ufed  as  food  or  drink. 

Thus  the  materia  medica  becomes  exceedingly  ex- 
tenfive  ;  however,  before  we  enter  upon  any  particular 
difeuffion  of  the  fubjed,  it  appears  proper  to  give  fome 
general  idea  of  medicines  and  their  operation. 

A  medicine ,  properly  fo  called,  is  a  fuhflance  which, 
when  applied  to  the  living  human  body,  makes  fuch  an 
alteration  in  it  as  either  to  prevent  the  approach  of  dif* 
cafe,  or  to  remedy  a  morbid  ftatc  when  already  prefent. 


Such  fubflanccs  as  may  be  ufed  for  thefe  purpofes  OfCIaffifi- 
without  tiny  great  preparation  are  called  fimple  medi -  cat!0D*_j 
dries  y  or  fimples  ;  and  with  thefe  the  writers  on  mate-  ~ 
ria  medica  are  chiefly  converfant.  In  treatifes  writ¬ 
ten  profdTedly  on  this  fubjed,  it  is  common  to  give 
a  particular  defeription  of  each  article,  the  charade-^ 
riflic  marks  by  which  it  may  be  diftinguiffied  from  all 
other  fuhflances,  and  the  methods  by  which  an  adul¬ 
teration  or  an  imperfedion  may  be  difeovered  in  it,,  * 
together  with  the  dofe  in  which  it  can  fafely  be  gi¬ 
ven  ;  but  as  all  thefe  particulars  r.re  taken  notice  of  in 

different 


MATERIA  MEDIC  A. 


<  Claflifi*  different  parts  of  this  work,  it  is  only  neceffiiry  here  to 
Ration,  mention  the  general  clafiification,  and  enumerate  the 
1  -y—  names  of  the  various  fubilances  ufed  in  medicine,  af¬ 
ter  giving,  as  hath  been  already  promifcd,  a  brief  and 
general  account  of  their  mode  of  operation. 

Concerning  the  manner  in  which  medicines  a&,  phy- 
ficians  have  greatly  differed,  and  each  has  followed  his 
own  particular  iheory.  The  followers  of  Boerhaave 
have  fuppofed  their  adtion  to  he  liredtly  upon  the  folids 
and  fluids;  while  thofe  who  build  their  theories  on  the 
hypothefis  of  Hoffman  have  afferted,  that  all  medicines 
act  immediately  upon  the  nervous  fyilem,  and  from 
thence  only  in  a  fecondary  manner  are  their  effects  dif- 
fufed  over  the  folids  and  fluids.  To  diicufs  this  que- 
flion  is  not  our  bnfi nets  at  prefent  :  neither  indeed  is 
it  a  matter  of  great  confequence  whether  it  be  difeuf- 
fed  or  not;  feeing  all  parties  muft  own,  that  certain  ef¬ 
fects  follow  the  life  of  certain  particular  lnbftances,  whe¬ 
ther  thefe  fub dances  adl  firfl  upon  the  nervous  fyftem 
or  upon  the  folids  and  fluids. 

From  their  operations  on  the  human  body  medi¬ 
cines  are  mod  ul'tmlly  divided  into  chiffes.  Some  are 
found  to  have  the  property  of  rendering  the  folid  parts 
of  the  body  more  lax  than  before,  and  are  therefore 
called  relaxing  medicines :  Others  there  are  which 
have  an  effect  directly  contrary,  and  are  therefore  call¬ 
ed  indurating  medicines  :  A  third  kind  are  found  to 
excite  inflammation  in  the  part  to  which  they  are 
applied,  and  are  therefore  called  inflammatory  medi¬ 
cines:  And,  ladly,  a  fourth  kind  are  found  remarkably 
either  to  increafe  or  diminifh  the  vigour  of  the  body, 
or  what  is  called  the  tone  of  the  folids  ;  and  have 
therefore  got  the  name  of  tonics  if  they  increafe,  and 
fedatives  if  they  diminifh,  this  tone. 

Some  medicines  are  fuppofed  neither  remarkably  to 
increafe  nor  diminifh  the  tone  of  the  folids ;  but  to 
perform  their  office  either  by  correcting  fome  morbid 
matter  in  the  body,  or  by  evacuating  it :  in  the  for¬ 
mer  cafe  they  are  called  alterants ,  in  the  latter  evacu- 
ants . 

Thefe  are  the  general  divifions  or  claffes  into  which 
medicines  are  commonly  divided  ;  but  when  we  begin 
more  particularly  to  confider  their  virtues,  a  great 
many  inferior  divifions  arife. — Of  the  relaxing  me¬ 
dicines,  fome,  when  externally  applied,  are  fuppofed 
only  to  foften  the  part ;  and  in  that  cafe  are  called 
emollients  :  while  others,  which  have  a  power  of  con¬ 
verting  the  humours  flagnating  in  any  inflamed  part 
into  pus,  are  called  maturants,  or  fuppuratives .  Se¬ 
dative  medicines,  externally  applied,  are  fometimes 
called  paregorics  i  when  taken  internally,  if  they  take 
off  a  fpafm  then  exifling  in  the  body,  they  are  called  an - 
tfpafmodics  ;  if  they  mitigate  pain,  anodynes  ;  if  they 
produce  a  quiet  fleep,  hypnotics  ;  or  if  they  produce 
a  very  deep  and  unnatural  deep,  together  with  a  re¬ 
markable  flupefadlion  of  the  fenfes,  they  are  then  call¬ 
ed  narcotics . 

Tonic  medicines  obtain  the  name  of  corroboratives ,, 
analeptics ,  or  nervine  medicines,  when  they  flightly 
increafe  the  contractile  power  of  the  folids ;  but  of 
afringents,  if  they  do  this  in  a  great  degree,  efpecially 
if  at  the  fame  time  that  they  indurate  the  folids  they 
alfo  coagulate  the  fluids.  Some  of  thefe  medicines 
have,  received  names  from  their  fuppofed  virtue  of  pro¬ 


moting  the  growth  of  the  flefh,  confolidating  wounds, 
and  flopping  duxes  of  blood  :  but  it  is  now  difeover- 
ed  that  no  medicines  whatever  are  endowed  with  any 
fuch  powers  ;  and  therefore  the  divifions  into  farco - 
tics  traumaticsy  or  vu/neraries ,  &c.  are  feldom  ufed. 
—  If  aflringent  medicines  are  ufed  with  an  intention 
to  drive,  by  the  conflriclion  which  they  occafion,  any 
kind  of  matter  from  the  furface  towards  the  internal 
parts  of  the  body,  they  are  called  repellents  ;  but  if 
they  infenfibly  expel  any  kind  of  fhgnating  matter  from 
the  parts  where  it  is  contained,  they  arc  then  called 
difeutients  ;  and  Jaffly,  fimulants ,  or  at* r actives,  if  they 
bring  a  greater  flux  of  humours  to  the  part  to  which 
they  are  applied. 

As  to  medicines  of  the  inflammatory  kind,  they 
are  divided  into  vcficatories  or  blifters,  which  by  their 
application  raife  watery  bladders  on  the  fie  in  ;  and 
catheratics ,  ef char  otic  s^  or  ccrr  fives,  if  they  eat  into 
and  deilroy  the  fubflance  of  the  folid  parts  themfelvcs. 
Another  fubdivilion  has  been  added,  viz.  that  of  rti- 
lefuttive  medicines,  or  fuch  as  only  induce  a  rednefs 
on  the  part  to  which  they  are  applied  ;  but  thefe  be¬ 
long  to  the  veilcatories,  and  what  proves  only  rule - 
faftive  to  one  will  frequently  bli iter  another. 

The  alterants  are  divided  into  abfor bents,  fuch  as  by 
their  alkaline  quality  neutralife  and  deflroy  any  acid 
matter  which  may  be  in  the  flomach  ;  ami  antifepticsy 
or  thofe  which  correct  any  putrid  matter  in  it  ;  coa¬ 
gulants  when  they  thicken  the  humours,  and  refol- 
vents  if  they  thin  them  ;  heating  medicines  when  they 
increafe  the  velocity  of  the  blood,  and  refrigerating 
if  they  diminifh  it. 

The  evacuating  medicines  are  divided  accorxling  to 
the  nature  of  the  humour  they  evacuate.  Thus,  if 
they  evacuate  the  contents  of  the  flomach  by  vomiting, 
they  are  called  emetics  ;  if  they  induce  purging,  they 
are  called  cathartics ;  if  they  only  evacuate  the  imme¬ 
diate  contents  of  the  inteflines,  they  are  named  ecco- 
protics  ;  or  if  a  moderate  evacuation  is  produced,  with¬ 
out  ficknefs  or  pain,  they  are  called  laxatives . — The 
medicines  which  gently  promote  the  expul  (ion  of  hu¬ 
mours  through  the  pores  of  the  fkin,  are  called  dia¬ 
phoretics.  If  they  do  this  in  great  quantity  and  with 
violence,  they  are  called  fadorifes .  Such  as  excite 
urine,  are  called  diuretics .  Such  as  produce  their 
evacuation  by  the  glands  of  the  palate,  mouth,  and 
falival  dudls,  are  called  filtrating  medicines ;  thofe 
which  promote  the  evacuation  of  mucus  from  the 
throat,  are  called  apophlegmatics ;  while  thofe  which 
evacuate  by  the  nofe,  are  called  pt armies ,  ’  err  hints , 
fernutatories  ;  and  thofe  which  promote  the  menftrua! 
flux,  emmenagogues. — To  the' order  of  evacnants  alfo 
fome  reduce  thofe  medicines  which  expel  any  unnatural 
bodies,  as  worms,  flones,  and  flatus.  Thofe  which 
deflroy  worms  are  called  anthelmintics ;  thofe  which 
difiolve  the  flone  in  the  bladder,  lit  tout/ iptics ;  and  fucL 
as  expel  flatus,  carminatives . 

According  to  theie  divifions  Mr  Vogel  elafies  the 
articles  of  his  Materia  Medica;  but  Dr  Lewis  choofes  to 
arrange  them  according  to  the  natural  qualities  of 
the  fubflances  themfelves,  and  not  their  effects  on  the 
human  body. 

Writers  on  the  materia  medica  (he  obferves)  have 
taken  great  pains  in  arranging  the  various  articles  oi 

which 
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ra^eTient  **  *3  compofed,  into  different  divifions  and  fub- 

*  — n  •  divifions,  according  to  their  real  or  reputed  medicinal 

powers. 

It  has  been  imagined,  that  the  whole  materia  me- 
*dica  is  reducible  under  the  three  diftin&ions  of  aU 
teratiyesj  evacuants ,  and  rejloratives :  the  fir  ft  compre¬ 
hending  all  that  has  any  power  to  alter  the  conftitu- 
tion,  without  fcufibly  increafing  or  diminifhing  any  of 
the  natural  evacuations  ;  the  fecond,  whatever  vifibly 
promotes  thofe  difcharges  ;  and  the  third,  all  that 
contributes  to  lefTen  them,  and  make  the  increafe  great¬ 
er  than  the  wafte.  Thefe  divifions  being  too  gene¬ 
ral,  they  are  broken  into  fnbdivifions  ;  and  thefe  again 
are  further  divided  into  different  claffes,  under  more  re- 
flrained  denominations,  as  cardiac,  carminative,  hy- 
ileric,  flomachic,  & c. 

.  Specious  as  this  plan  may  appear  to  be,  he  ima¬ 
gines  the  execution  of  it,  to  any  ufeful  purpofe, 
would  require  a  far  more  extenfive  knowledge  of  the 
nature  and  operation  of  medicines  than  has  yet  been 
attained  to.  -A.  juft  and  ufeful  method  of  iiinples  is 
fcarcely  to  be  expcdled,  while  thofe  properties  on 
which  the  method  is  founded  are  nnperfe6lly  known, 
and  in  many  articles  only  conjectural. 

In  all  the  arguments  that  have  been  hitherto  con¬ 
trived  upon  this  plan,  there  appears  a  ftriking  incon¬ 
gruity  among,  the  feveral  articles  of  which  even  the 
ultimate  fubdivifions  are  compofed  ;  fubftances  ex¬ 
tremely  diffimilar  being  clafled  together,  as  cantharides 
and  tea,  tobacco  and  bran,  hemlock  and  cowflips, 
feurvy-grafs  and  raifins,  arum  root  and  liquorice, 
wormwood  and  parfnips,  cinnamon  and  nettles,  raf- 
berries  and  chalk,  artichokes  and  alum,  cloves  and 
coffee,  muftard-fted  and  black  cherries,  Sc c.  Nor  are 
thefe  incongruities  to  be  laid  always  to  the  charge  of 
the  authors,  the  nature  of  the  fyftem  itfclf  rendering 
them  often  unavoidable;  for  the  particular  effe A  which 
intitles  a  medicine  to  a  particular  clafs,  may  be  pro¬ 
duced  by  fubftances  very  diffimilar,  and  even  oppofitc, 
in  their  general  powers  :  thus  the  alvine  excretions  are 
reftrained  by  ftarch,  wax,  tornien til-root,  opium  ;  a- 
mong  the  capital  diuretics  are  cantharides,  nitre,  fait, 
fixt  alkaline  falts,  fquills.  It  fhould  feem  that  the 
method  of  arrangement  cannot  be  a  juft  one  which 
requires  fubftances  fo  difeordant  to  be  ranked  toge¬ 
ther,  and  which  further  requires  each  of  thefe  fub¬ 
ftances  to  be  ranked  over  again,  in  other  claffes,  along 
with  other  fubftances  to  which  they  are  equally  dif¬ 
eordant.  ; 

There  is  alfo  a  material  imperfe&ion  in  this  fclieme, 
even  in  the  pnmaiy  divifions.  Steel  and  its  pre¬ 
parations  ad,  in  different  circumftances,  both  as  eva¬ 
cuants  and  reftoratives.  Mercury  and  antimony  af¬ 
ford  in  their  different  preparations,  both  evacuants 
and  alteratives  ;  and  there  are  many  other  drills  which 
arc  fometimes  ufed  as  alteratives,  and  fometimes  as 
evacuants  ;  indeed,  all  evacuants,  in  diminifhed  dofes, 
leem  to  ad  merely  as  alteratives.  It  fhould  feem 
therefore,  that  -.the  divifion  of  the  whole  materia  me- 
djea  into  alteratives,  evacuants,  and  reftoratives,”  is  a 
divifion  not  founded  in  nature,  even  if  there  was  no 

SmftW0  VagUe  meaning  °f  th£  aPPelIations 

Cartheufer  has  divided  the  materia  medic*  on  a 
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plan  which  appears  more  rational.  In  (lead  of  the 

operations  of  medicines  in  the  human  body,  which  are  ’ 
precarious,  complicated,  and  greatly  diverfified  ac¬ 
cording  to  the  dofe,  the  preparation,  and  the  circum¬ 
ftances  of  the  patient,  Ije  takes  for  the  bafis  of  his  ar¬ 
rangement  their  more  fimple,  obvious,  and  conftant 
properties,  as  bitternefs,  fweetnefs,  aftringency,  aci¬ 
dity,  &c.  Having  confidered  the  nature  of  bitter¬ 
nefs,  for  inftance,  in  general,  he  examines  what  ef¬ 
fects  medicines  poffeffed  of  this  property  are  capable 
of  producing  in  the  body,  and  in  what  circumftances 
they  may  be  expe&ed  to  be  ferviceable,  and  then  pro¬ 
ceeds  to  an  account  of  the  particular  bitters. 

This  method  is  of  real  ufe,  but  its  ufe  is  limited 
to  a  fmall  part  of  the  materia  medica.  There  are  many 
of  the  medicinal  iimples,  in  which  we  can  diftinguilh 
no  prevailing  qualities  of  this  kind  ;  there  are  many, 
in  which  different  qualities  are  blended  together;  and 
many  which,  though  fimilar  in  thefe  kinds  of  quali¬ 
ties,  are  very  diffimilar  in  their  operations  in  the  hu¬ 
man  body  :  thus  though  gentian  and  aloes  agree  in 
having  a  bitter  tafte,  •  and  fugar  and  manna  in° being 
fweet,  their  medicinal  virtues  are  refpeftively  very  dif¬ 
ferent.  Accordingly,  the  author  is  obliged  in  foinc 
cafes  to  depart  from  his  general  plan,  and  found  the 
divifion  on  the  medicinal  effeds :  he  makes  one  clafs 
cf  purgatives  and  emetics,  and  another  of  vaporofe 
inebriants  and  narcotics  :  this  laft  clafs  confifts  of  to¬ 
bacco,  elder-flowers,  faffron,  opium,  and  poppy-feeds, 
fubftances  certainly  very  difeordant  in  all  their  qualities 
that  relate  to  medicinal  intentions. 

In  this  article,  inllead  of  attempting  a  medicinal 
diftnbution  of  the  fimples,  which  we  apprehend  not  to 
be  pradicable  to  any  good  purpofe,  we  ihall,  after  Dr 
Lewis,  adopt  the  alphabetical  mode  of  arrangement, 
as  poffefling  upon  the  whole  a  decided  fuperiority  over 
every  other.  We  (hall,  however,  premife,  from  the 
fame  ingenious  author,  fome  general  obfervations  on 
certain  claffes  of  medicines,  in  Cartheufer’s  manner  ; 
and  thus  preferve  the  lefs  exceptionable  parts  of  his 
plan,  with  fome  amendments. 

Art.  I.  Acids. 


Acids, 


Clafs 


Clafs 


I. 


r native ;  as  forrel,  wood-forrel,  juice 
I  lemon,  oranges,  barberries. 
Vegetable ^  and  other  fruits. 

I  produced  by  fermentation  ;  as  vine- 
L  gar  and  tartar. 

Mineral:  the  acids  of  vitriol,  nitre,  and  com- 
mon  fait. 

The  medical  effeds  of  acids,  duly  diluted  and  gi¬ 
ven  in  proper  dofes,  are,  to  cool,  quench  third,  cur- 
red  a  tendency  to  putrefaction,  and  allay  inordinate 
motions  of  the  blood.  By  thefe  qualities,  in  hot  bi¬ 
lious  temperaments  and  inflammatory  diforders,  they 
frequently  reftrain  immoderate  haemorrhages,  and  pro¬ 
mote  the  natural  fecretions ;  in  fome  kinds  of  fever, 
they  excite  a  copious  diaphorefis,  where  the  warm  me¬ 
dicines,  called  alexipharmic,  tend  rather  to  prevent  this 
falutary  difeharge. 

Vegetable  acids,  particularly  the  native  juices  of 
certain  plants  and  fruits,  have  fome  degree  of  a  fa- 
ponaceous  quality  ;  by  means  of  which  they  attenuate 
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i  orbenK  or  diflolve  vifcid  phlegm  and  deterge  the  vefTels,  and 
,  -v— ^  thus  prove  ferviceable  in  fundry  chronical  diforders. 
Inveterate  fcurvies  have  fometimes  yielded  to  their 
continued  life,  efpecially  when  given  in  conjunction 
with  medicines  of  the  acrid  or  pungent  kind  :  experi¬ 
ence  has  fhown,  that  the  acrid  antifcorbutics  have  much 
better  efFedts  when  thus  managed  than  when  exhibited 
by  themfelves  ;  hence  in  the  fucci  fcorbutici  of  our  dif- 
penfatory>  Seville  orange  juice  is  ufefully  joined  to  that 
of  the  cvchleciria  and  najlurtium . 

The  mineral  acids  inltantly  coagulate  blood  :  the 
vegetable  dilute  it,  even  when  infpififated  or  thick¬ 
ened  by  heat ;  in  which  (late,  watery  liquors  will  not 
9  mingle  with  it.  Hence,  in  fome  fevers,  where  water 
runs  off  by  the  kidneys  almofl  as  pale  and  infipid  as  it 
was  drank,  vegetable  acids  render  the  urine  of  the  due 
colour  and  quality.  The  mineral  acids  (the  fpirit  of 
nitre  in  particular)  combined  with  vinous  fpirits,  have 
a  like  e  fife  Cl. 

Acids  are  prejudicial  in  cold,  pale,  phlegmatic  ha¬ 
bits,  where  the  vefTels  are  lax,  the  circulation  languid, 
bile  deficient,  and  the  power  of  digeflion  weak.  In 
thefe  cafes,  an  acid  is  often  generated  in  the  ilomach, 
from  milk  and  moft  vegetable  foods  ;  which,  whilfl  it 
continues  in  the  firfl  paiTages,  occafions  uneafinefs 
about  the  ftomach,  flatulencies,  fometimes  griping 
pains  of  the  bowels,  and  vomitings. 


Art  II.  Insipid  Earths  capable  of  Absorb¬ 
ing  Acids. 

Oyfler-fhells,  Chalk, 

Crabs  claws  and  eyes  fo  called,  Some  marles, 
Coral,  red  and  white,  Lime-flones, 

Pearls,  Marbles, 

Bezoar,  Spars. 

The  virtues  of  thefe  fubflances  are,  to  abforb  or 
deflroy  acidities  in  the  lirfl  paflages,  and  confequently 
to  remove  fuch  diforders  as  proceed  from  that  canfe.- 
The  cordial,  alexipharmic,  antifebrile,  and  other  like 
virtues  attributed  to  thefe  medicines,  appear  to  have 
little  foundation  ;  or  at  bell  are  only  fecondary  ones. 
When  united  with  the  acid,  they  form  a  neutral  faline 
compound,  pofTefiing  fome  degree  of  an  aperient  and 
detergent  quality,  though  too  inconfidcrable  to  be  in 
general  regarded. 

The  ab  for  be  lit  earths  were  all'  flrangers  to  me¬ 
dicine  in  the  earlier  times;  and  their  ufe  does  notfeem 
to  have  been  eftablifhed  before  the  kill  century  ;  when 
fome  practitioners,  from  an  opinion  that  mofl  kinds  of 
difeafes  proceeded  from  a  preternatural  acid,  introdu¬ 
ced  a  great  variety  of  antacid  bones,  both  of  the 
earthy  and  faline  kind,  and  very  liberally  exhibited 
them  on  almofl  every  occafion. 

It  is  certain,  that  in  children,  and  adults  of  a 
weak  conflitution,  and  whofc  food  is  chiefly  of  the 
vegetable  acefcent  kind,  fundry  diforders  are  occafion- 
ed  by  acidities ;  thefe  readily  difeover  themfelves  by 
four  emulations,  the.  pale  colour  of  the  face,  and  in 
children  by  the  four  fmell  and  green  cojwur  of  the  al- 
vine  faeces,  which  are  fometimes  fo  manifeftly  acid  as 
to  raife  a  ftrong  effervefcence  with  alkaline  falts.  la 
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thefe  cafes, ‘and  thefe  only,  the  ufe  of  abforbent  earths  Abf  >rbents; 
is  indicated. 

If  there  arc  really  no  acid  juices  in  the  ventri¬ 
cle,  thefe  earths  are  apt  to  concrete  with  the  mu¬ 
cous  matter  ufnally  lodged  there,  into  hard  indilfoluble 
mafTes;  which  have  fometimes  been  thrown  up  by  vo- 
mit,  or  found  in  the  flomach  upon  diffeCtion.  Hence 
indigeflion,  lofs  of  appetite,  naufea,  vomiting,  ob- 
flru&ions  of  the  bowels,  and  other  diforders.  Some- 
times  the  flomach  and  inteflines  have  been  found  lined 
with  a  cruft,  as  it  were,  of  thefe  earthy  bodies,  which' 
mufl  not  only  have  prevented  the  reparation  of  the  ga- 
flric  liquor,  but  likewife  have  clofed  the  orifices  of  the 
lafteal  vefTels,  fo  as  to  obflrud  thepaffage  ofthe  chyle 
into  the  mafs  of  blood. 

Some  fuppofe  the  earthy  powders  capable  (with-- 
out  the  concurrence  of  any  acid)  of  palling  the  lac- 
teals  along  with  the  chyle ;  and  allege,  in  fupport  of 
this  opinion,  that,  when  triturated  with  water,  they  are 
in  part  taken  up  and  carried  with  it  through  a  filter' 
of  paper  ;  the  filtrated  liquor  leaving,  upon  evapora¬ 
tion,  a  portion  of  whitifh  earthy  matter.  This  expe¬ 
riment  (allowing  the  confequence  to  be  juftly  drawn 
from  it)  is  itfelf  erroneous  :  the  refiduum  proceeds 
from  the  earth  naturally  contained  in  the  water,  not  « 

from  that  employed  in  the  experiment ;  for  if  pure 
diflilled  water  be  made  life  of,  it  will  leave  no  refi-  ! 

duum,  though  long  triturated  or  digefled  with  the  1 

earth. 

All  thefe  bodies,  particularly  thofe  of  the  animal 
kind,  contain,  befides  their  purely  alkaline  earth,  a 
portion  of  glutinous  matter.  An  inflance  of  this  we 
have  in  crabs-eyes,  which  if  macerated  in  the  weaker 
acids,  or  in  the  flronger  fuflficiently  diluted  with  water* 
the  earthy  part  will  be  difTolved,  and  the  animal-glue 
remain  in  form  of  a  foft  tranfparent  mucilage.-  The 
glutinous  fnbflance  increafes  their  tendency  to  con¬ 
crete  in  the  flomach;  and  thence  thofe  which  contain 
leafl  thereof  fhould  be  preferred  to  the  others.  The 
mineral  earths  contain  the  leafl  of  this  kind  of  matter, 
and  fome  of  them  are  very'  eafy  of  folution;  chalk,  for 
inflance,  which  may  therefore  be  given  with  greater 
fafety  than  the  aniiiKil-abforbents.  Thefe  fubftances,' 
dive  lied  of  their  conglutinating  matter  by  means  of 
fire,  are  reduced  into  acrimonious  calces  or*  limes,  and 
thus  become  medicines  of  a  different  clafs. 

I  lie  teeth,  bones,  hoofs,  and  horns*  of  animals 
con  fill  of  the  fame  principles  with  the  tmimakabfor- 
bents  above  mentioned,  but  combined  in  different  pro¬ 
portions:  the  quantity  of  gelatinous  matter  is  fo  large, 
as  to  defend  the  earthy  part  from  the  adlion  of  weak 
acids  ;  whilfl  the  earth,  in  its  turn,  proteds  the  glui 
ten  from  being  eafily  difTolved  by  watery  liquors. 

Hence  thefe  bodies  in  their  crude  Hate,  though  re¬ 
commended  as  pofTefiing  lingular  virtues,  are  not  found 
to  have  any  virtue  at  all. 

Experiments  have  been  made  for  determining, 
the  degree  of  folubility,  or  comparative  flrength  of 
thefe  earths  ;  the  principal  of  which-  are  arranged  in 1 
the  two  following  tables,  one  taken  from  Langii;-> , 
and  the  other  from  Homberg. 


T'Jnut* 


1 
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Abforbents,  7 "jtBLE  of  the  quantity  of  Acid  dejlroyed  by  different 

Abforbents . 


Ten 

grains 

of 


("Some  kinds  of  Limeflones  " 

1 

ri6o-{ 

Oyfter  fhells 

120 

Chalk 

ICO 

Shells  of  Garden-fnails 

0 

100 

Calcined  Cray-fifh 

100 

Pearls 

r§ 

80 

Tooth  of  the  Sea-horfe 

80 

[  Volatile  Salts 

<u 

:  sov 

Fixed  Salts 

60 

Coral,  red  and  white 

<u 

60 

Crabs-eyes 

O 

50 

Egg-fhells 

nj 

5° 

Mother-of-Pearl 

3° 

Crabs-claws 

40 

Ljaw-bone  of  the  Pike-fifh  - 

i 

L  30J 

Drops 
of  Spi¬ 
rit  of 
Salt. 


Table  of  the  quantity  of  Abforbent  Earths  foluble  in 
Acids . 

fCrabs-eyes 
Mother-of-Pearl 
Pearls 

Oyfter-fhells 
Hartfhorn 


C7 6  grains  of 
Spirit  of  Salt  ^Lart,1 
diffolved  of  Loral 


576  grains  of 
Spirit  of  Nitre  <!  LlelIl’l1 
diflolved  of  Coral 


2l6 

M4 
128 

«i<5 

i<55 

186 

Oriental  Bezoar  118 
Occidental  Bezoar  1 23 
Quick  Lime  199 

LSlacked  Lime  193 

f  Crabs-eyes 
Motlier-of-Pearl 
Pearls 

Oyfter-fhells 
Hartfhorn 


277 
202 
219 
236 
234 
233 

Oriental  Bezoar  108 
Occidental  Bezoar  144 
Quick  Lime  180 

Slacked  Lime  216 


Thefe  experiments  do  not  fufficiently  afcertain 
the  point  intended  by  them  ;  in  the  firlt  fett,  the 
quantity  of  acid  is  too  vague  and  indetermined  ;  in 
the  fecond,  we  are  not  told  whether  the  acid  was 
perfedly  faturated  ;  and  in  both,  the  acids  made  ufe 
of  were  fo  very  different  from  any  that  can  be  fup- 
pofed  ever  to  exift  in  the  human  body,  that  little  can 
be  concluded  from  them  with  regard  to  the  medical 
effeds  of  thefe  abforbents.  Trial  fhould  have  been 
made  with  the  mild  vegetable  acids,  as  the  juices  of 
certain  fruits,  four  fermented  liquors,  or  rather  with 
four  milk.  Neverthelefs  thefe  tables,  though  not  fo 
perfed  as  could  be  wifhed,  have  their  ufe  in  the  hands 
of  fuch  as  can  make  proper  allowances. 


Art.  III.  Earths  not  dissoluble  in  Acids  or 
other  liquors . 

Thefe  may  be  ranged  in  two  claffes. 

Clafs  1.  Hard  cryjlallins  earths:  as  the  ruby,  garnet, 
emerald, fapphire, hyacinth, and  other  preciousiiones; 
cryflal,  flint,  & c. 

These  kind  of  fubftances  were  introduced  into  me- 
197. 
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dicine,  and  many  fabulous  virtues  attributed  to  them  Mffohi 
by  the  fuperftition  of  the  earlier  ages.  Some  of  them 
are  ftill  preferved  in  foreign  pharmacopoeias,  but  at 
length  very  juftly  expunged  from  ours,  notwithfland- 
ing  what  fome  late  writers  of  repute  fpeak  of  their  me¬ 
dical  virtue.  Thefe  indiffoluble  hard  bodies  are  not 
capable  of  producing  any  other  died,  than  by  their  ri¬ 
gid  angular  particles  (which,  though  levigated  with  the 
utmoil  care,  the  microfcope  ftill  difcovers  in  them) 
to  offend  or  wound  the  inteftines.  In  levigation,  they 
wear  off  fo  much  from  the  hardefl  marble  inftruments, 
as  will  equal  or  exceed  their  own  weight :  from  this 
circumftance  we  may  account  for  their  having  fome- 
times  appeared  to  ad  as  abforbents.  Some  of  thefe 
ftones,  expofed  to  a  vehement  fire,  become  in  fome 
meafure  friable  ;  but  neverthelefs  remain  indiffoluble. 

Mofl  of  the  coloured  one3  by  this  treatment  lofe  their 
colour ;  and  in  this  flate  prove  nearly  of  the  fame  qua¬ 
lity  with  common  cryflal:  fuch  are,  the  fapphire,  eme¬ 
rald,  amethyfl,  and  cornelian.  Others  melt  into  a 
blackifh  vitreous  matter,  from  which  a  portion  of  iron 
is  obtainable  by  proper  fluxes;  as  the  hyacinth  and 
garnet.  Geoffroy  concludes  from  hence,  that  thefe 
ftones  really  poifefs  fortie  medical  virtues,  depending 
upon  their  metallic  part  :  but  the  quantity  of  metallic 
matter,  fufHcient  to  give  them  a  confiderable  tind,  is 
fo  exceedingly  fmall,  and  fo  inclofed  in  a  flony  matter 
not  at  all  foluble  by  any  of  the  known  menftrua,  as 
fcarce  to  admit  of  any  pofftbility  of  its  ading  in  the 
human  body. 

Clafs  2.  Softer  earths  ;  the  talky,  gypfeous,  and  argil¬ 
laceous. 


The  talcs  and  gypfums  have  rarely  been  ufed  as 
medicines.  Some  of  the  former,  from  their  undu- 
ous  foftnefs  and  filver  hue,  ftand  recommended  ex¬ 
ternally  as  cofinetics  ;  and  fome  of  the  latter,  on  little 
better  foundation,  internally  as  aflnngents.  Butihey 
have  long  been  defervedly  rejeded  by  the  judicious 
praditioners.  1  hey  fecin  to  poflefs  the  ill  qualities  of 
the  alkaline  earth  (concreting  with  the  mucus  of  the 
ftomach,  See. ),  without  any  of  their  good  ones. 

Several  of  the  clays,  boles,  and  terras  figillatas, 
were  highly  celebrated  by  the  ancients  as  aftringents 
and  alexipharmics,  and  fome  of  them  Hill  continue  in 
dleem  ;  though  it  is  certain  they  have  no  great  claim 
to  the  virtues  that  have  been  attributed  to  them.  Their 
real  efleds  are,  to  give  a  greater  degree  of  confiflency 
to  the  fluids  in  the  firft  paffages,  and  in  fome  meafure 
defend  the  folids  from  their  acrimd%. 

Mofl  of  thefe  bodies  contain,  befides  the  tena¬ 
cious  indiffoluble  earth,  which  is  their  principal  cha- 
radenflic,  (1.)  A  portion  of  an  earth  foluble  in  acids 
Jimilar  to  thofe  of  the  firft  fedion.  (2.)  Of  acid,  fe- 
parable  by  dillillation  in  a  ilrong  fire:  this  acid  is  al¬ 
ways  of  the  fame  nature  with  that  obtained  from  vi- 
triol,  fulphnr,  and  alum.  .  (3.)  The  coloured  ones  con¬ 
tain  likewife  fmnll  quantities  of  iron,  reducible,  by  in¬ 
flammable  fluxes,  into  its  metallic  form •  In  confequenec 
of  the  firft  of  thefe  ingredients,  thefe  earths  may  he 
looked  upon  in  fome  meafure  as  abforbent  :  the  acid 
appears  to  be  united  with  a  part  of  the  abforbent 
earth  into  a  faline  compound,  approaching  to  an  alu¬ 
minous  nature;  whence  they  have  fome  degree  of  aflrin- 
5  gtney; 
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■lutbosi  gency :  whether  they  receive  any  peculiar  virtue  from 
d  Un<5tu-the  ;ron>  \s  greatly  to  be  doubted;  fince  it  is  in  a  very 
lances"  crude  (late,  and  in  quantity  extremely  fmali. 
a^c  *  .  Thefe  earths  unite  with  water  into  a  turbid  li¬ 
quor,  flippery  and  fmooth  to  the  touch,  and  remain  for 
fome  time  fufpended  ;  the  fand,  grit,  or  other  grofier 
matters,  which  are  often  found  naturally  mingled  with 
them,  fubfiding.  They  may  be  freed  by  means  of  acids 
from  their  alkaline  earth  ;  by  codion  in  water,  from 
their  faline  matter  ;  and  the  coloured  ones  from  their 
iron  by  digeflion  in  aqua-regis,  the  only  menftruum  we 
are  acquainted  with  that  will  extrad  the  ferrugineous 
matter  of  argillaceous  and  bolar  earths.  This  puri¬ 
fied,  they  have  all  nearly  the  fame  appearance  and  qua¬ 
lities.  Expofed  to  a  ftrong  fire,  they  lofe  their. foft 
glutinous  quality,  and  are  reduced  into  hard  mafles, 
indiffoluble  as  at  firft. 

Art.  IV.  Glutinous  Vegetable  and  Animal  Sub - 
Jlances . 

Clafs  I .  Vegetable . 

Pure  gums  ;  Vegetables  abounding 

Tragacanth,  with  mucilage: 

Seneca,  Orchis  root, 

The  gums  of  cherry,  plum,  Althsea  root, 
and  other  European  trees.  Quince-feeds,  See. 

Gums  and  mucilages  are  glutinous  vegetable  pro¬ 
ductions,  of  no  particular  tafle-  or  fmell,  foluble  in 
water,  but  not  in  vinous  fpirits  or  in  oils.  They 
differ  from  one  another  only  in  degree  of  tenacity  ; 
the  more  tenacious  are  called  gums ;  thofe  which  are 
lefs  fo,  mucilages.  The  firfl  naturally  exfiide  from  cer¬ 
tain  trees  and  fhrubs ;  the  latter  are  extracted  by  art. 
Almoft  all  vegetable  fubflances  contain  fome  portion 
of  thefe,  which,  after  the  refinous  part  lias  been  ex¬ 
tracted  by  fpirit,  may  be  feparated  from  the  remain¬ 
ing  matter  by  means  of  water. 

The  general  virtues  of  thefe  kinds  of  fubflances 
are,  to  thicken  the  fluids,  and  defend  the  folids  from 
them  when  grown  (harp  or  corrofive.  Hence  their  ufc 
in  a  thin  acrimonious  ftate  of  the  juices,  and  where 
the  natural  mucus  of  the  inteflines  is  abraded. 

Clafs  2.  Animal . 

Most  animal  fubflances  (the  fat  excepted)  con¬ 
tain  a  vifeous  matter,  in  many  refpeCts  fimilar  to  the 
foregoing,  and  capable  of  being  extracted  by  ftrong 
coCtion  in  water. 

Animal  glues  and  gellies  have  the  general  qua¬ 
lities  of  the  vegetable  gums  and  mucilages;  with  this 
difference,  that  the  former  are  more  nutrimcntal,  and 
*pt  to  run  into  a  putrid  ftate.  Confidered  as  the  fub- 
jeCts  of  chemiftry,  the  difference  betwixt  them  is  very 
great  :  thofe  of  the  animal  kind  are  changed  by  fire 
into  a  volatile  alkaline  fait,  and  a  fetid  oil ;  the  vege¬ 
table  into  an  acid  liquor,  and  a  very  finall  portion  of 
oily  matter,  confiderably  lefs  fetid  than  the  former. 

Art.  V.  Soft  unctuou s  Subfiances. 

Clafs  I.  Injipid  vegetable  oils  ;  and  fubflances  abounding 
'with  them  ;  as  almonds,  and  the  kernels  of  moft 
fruits ;  linfeed,  and  the  medullary  part  of  {undry 
other  feeds. 

Clafs  2.  Animal  fats  ,•  as  fpermaceti. 
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Unctuous  vegetables  unite  with  water,  by  tri¬ 
turation,  into  a  milky  liquor  ;  and  give  out  their  oil 
upon  exp relfi on.— -Thefe  kinds  of  oils  and  animal-fats 
diffolve  not  in  any  menftruum  except  alkaline  ones  ; 
which  change  their  quality,  and  reduce  them  into  a 
foap,  difToluble  in  water,  hut  more  perfedly  in  vinous 
fpirits  ;  from  this  compound,  the  oil  may,  by  a  fkil- 
ful  addition  of  acids,  be  recovered  in  a  purer  ftate  than 
before,  and  rendered  foluble,  like  effeatial  oils,  in  fpi¬ 
rit  of  wine. 

The  medical  virtues  of  thefe  fubflances  are,  to 
obtund  acrimonious  humours,  and  to  foften  and  relax 
the  folids;  hence  their  ufe  internally  in  tickling  coughs, 
heat  of  urine,  pains,  and  inflammations  ;  and  exter¬ 
nally  in  tenfion  and  rigidity  of  particular  parts.  The 
milky  folutions,  commonly  called  emulfions ,  though  much 
lefs  emollient  than  the  oils  themfelves  or  animal-fats, 
have  this  advantage,  that  they  may  be  given  in  acute 
or  inflammatory  diftempers,  without  danger  of  the  ill 
confequences  which  the  others  might  fometimes  pro¬ 
duce:  fats  and  oils,  kept  in  a  degree  of  heat  no  great¬ 
er  than  that  of  the  human  body,  foon  become  rancid 
and  acrimonious;  whilft  emulfions  tend  rather  to  grow 
Tour. 

Art.  VI.  Astringents. 

Galls,  Balauftines, 

T  ormentil-root,  Terra  Japonica, 

Biftort-root,  Acacia,  See. 

Astringent  fubflances  are  diftinguifhed  by  a 
rough  auftere  tafle  ;  and  changing  folutions  of  iron, 
efpecially  thofe  made  in  the  vitriolic  acid,  of  a  dark 
purple  or  black  colour. 

Aftringents  yield  their  virtues  by  iufufion  both 
to  water  and  vinous  fpirits,  generally  in  greateft  pei- 
fe&ion  to  the  former.  Oils  extract  nothing  from 
them  ;  nor  do  they  give  over  any  of  their  virtue  in  di- 
ftillation  :  neverthelefs  their  aftringency  is  confider¬ 
ably  abated  by  evaporating  decodions  of  them  to  the 
confidence  of  an  extrad,  and  totally  deflroyed  by  long 
keeping. 

The  medical  effeds  of  thefe  kinds  of  fubftan- 
ces  are,  to  conftringe  the  fibres,  and  incraffate  or 
lightly  thicken  the  juices.  Their  more  experienced 
ufe  is  in  diforders  proceeding  from  a  debility  or  flac¬ 
cid  ftate  of  the  folids;  in  haemorrhages,  from  a  thin- 
nefs  of  the  blood,  laxity  or  rupture  of  the  veflels;  in 
preternatural  difeharges  of  other  kinds,  after  the  of¬ 
fending  matter  ha3  been  duly  correded  or  evacuated  ; 
and  in  external  relaxations. 

In  fome  cafes,  they  produce  the  effeds  of  ape¬ 
rients  ;  the  veflels,  couftringed  and  ftrengthened  by 
them,  being  enabled  to  protrude  the  circulating  juices 
with  greater  force. 

A  good  deal  of  caution  is  rcquifite  in  the  ufe 
of  thefe  medicines,  efpecially  thofe  of  the  more  power¬ 
ful  kind.  In  plethoric  habits,  inveterate  obftrudions, 
critical  evacuations,  and  in  all  kinds  of  fluxes  in  ge¬ 
neral  before  the  morbific  matter  has  been  expelled,  or 
where  there  is  any  ftridurc  or  fpafmodic  contradion 
of  the  veflels,  aftringents  prove  eminently  hurtful. 
Where  critical  dyfenterfes  or  diarrhoeas  are  reflrained 
by  ftyptics,  the  acrimonious  matter,  now  confined  in 
the  inteftine?,  corrodes  or  enflames  them ;  and  fome- 
times  occafioii3  a  gangrene  of  the  parts. 
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Art.  VII.  Sweets. 

Sugar  *  Raifins, 

Honey,  Liquorice,  Sec* 

The  vegetable  fweets  are  a  very  numerous  tribe; 
almofl  every  plant  that  lias  been  examined,  dis¬ 
covering  in  Some  of  its  parts  a  Saccharine  juice.  The 
bottoms  of  flowers,  and  moll  kinds  of  Seeds  and  grain 
when  they  begin  to  vegetate,  are  remarkably  Sweet. 

Vegetable  Sweets  are  extracted  both  by  water 
•and  vinous  Spirits,  inolt  readily  by  the  full,  but  in 
great  eft  perfection  by  the  latter.  Nothing  of  their 
tade  arifes  in  distillation  with  either  of  thefe  liquors  : 
nevertheleb,  by  long  boiling  with  water  they  become 
Somewhat  left  agreeable  ;  but  are  not  much  injured 
by  being  treated  in  the  fame  manner  with  rectified  fpirit. 

The  purer  fweets,  as  fugar,  promote  the  union 
of  diililled  oils  with  watery  liquors,  and  prevent  the 
Separation  of  the  butyraceous  part  from  milk  :  from 
this  quality,  they  are  fuppofed  to  unite  the  un ft uons 
part  of  the  food  with  the  animal  juices.  Hence  fome 
have  concluded,  that  they  increafe  fat  ;  others,  that 
they  have  a  contrary  effeft,  by  preventing  the  Separa¬ 
tion  of  the  unftuous  matter  which  forms  the  fat  from 
the  blood  :  and  others,  that  they  render  the  juices 
thicker  and  more  flnggifh,  retard  the  circulation  and 
cuticidar  excretion,  and  thus  bring  on  a  variety  of  dis¬ 
orders.  But  fw  eets  have  not  been  found  to  produce 
any  of  thefe  effeft s  in  any  remarkable  degree  :  com¬ 
mon  experience  lhovvs,  that  their  moderate,  and  even 
liberal,  ufe  is  at  lead  innocent  ;  that  they  reconcile, 
not  only  to  the  palate,  but  to  the  domach  alio,  fub¬ 
dances  of  tliemfelves  difgudful  to  both;  and  thus  render 
Salutary  what  would  otherwife  be' injurious  to  the  body. 

The  unftuous  and  mucilaginous  Sweets,  as  the 
impure  Sugars,  liquorice,  See.  have  a  considerable  de¬ 
gree  of  emollient  and  lubricating  virtue. — Tliofe  ac¬ 
companied  with  a  manifeft  acid,  as  in  the  juices  of 
mod  Sweet  fruits,  are  remarkably  relaxing  ;  and  if 
taken  immoderately,  occafion  diarrhoeas  and  dyfente- 
ries,  which  fonu  times  have  proved  fatal. 

Art.  VIII.  A cr ids. 


Acrids  are  fubdances  of  a  penetrating  pungen¬ 
cy.  Applied  to.  the  flan,  they  inflame  or  exulce- 
rate  it  :  chewed,  they  occafion  a  copious  difeharge  of 
Saliva:  and  Snuffed  up  the  nofe,  they  provoke  Sneezing. 

Thefe  fubilances,  confidercd  as  the  fubjefts  of  phar¬ 
macy,  may  be  divided  into  three  clafTes, 

"l.  In  didillation  with  water: 
as  liorfe-radifli,  mudard, 
feurvy-grafs,  See. 

2.  By  infulion  only  :  as  the 
Yielding  their  acrimony  greater  celandine,  pyre- 

tlirum,  See. 

.  Neither  to  infufion,  nor 
didillation  :  as  arum  and 
^  dracunculus. 

The  general  effefts  of  acrid  medicines  are,  to  di- 
mulate  the  veffcls,  and  diffolve  tenacious  juices.  In 
cold  leucophlegmatic  habits,  dagnatioas  of  the  fluids, 
and  where  the  contraftile  power  of  the  Solids  is  weak, 
they  prove  powerful  expeftorants,  deobdriients,  diu¬ 
retics,  and  emmenagogues ;  and  if  the  patient  is  kept 
warm,  fudorifics.  In  hot  bilious  conditutions,  pletho¬ 
ric  habits,  inflammatory  diftempers,  where  there  is  al¬ 


ready  a  degree  of  irritation,  where  the  juices  are  too  Are matit 
thin  or  acrimonious,  or  the  vifeera  unfound,  thefe anc*  Bmerj 

dimulating  medicines  prove  highly  prejudicial,  and  . ’  ^ 

never  fail  to  aggravate  the  difeafe. 

Certain  acrid  fubdances  have  been  lately  recom¬ 
mended  in  dry  convulfive  adhmas  :  of  the  efficacy  of 
the  Squill  in  particular,  for  the  cure  of  this  diforder. 

Several  indances  are  related  in  the  Commercium  Litera - 
riurn  of  Norimberg  for  the  years  1737  and  1739*  Car- 
theufer  thinks,  that  not  the  adhma  itfelf,  but  a  parti¬ 
cular  effeft  of  it,  was  removed  by  this  medicine.  He 
obferves,  that  in  all  adhmas  the  free  circulation  of  the 
blood  through  the  pulmonary  veflils  is  impeded  ;  and 
hence,  during  every  paroxyfm,  the  lungs  are  in  a  kind 
of  oedematous  date :  that  if  this  oedema,  becoming  ha¬ 
bitual,  remains  after  the  fit  is  over,  it  is  either  perpe¬ 
tually  occafioniiig  frefh  ones,  or  gives  rife  to  a  dropfy 
of  the  bread  :  that  acrid  medicines,  by  removing  the 
ccdema,  remove  what  was  originally  an  effeft  of  the 
adhma,  and  in  time  a  eaufe  of  its  aggravation. 

Art.  IX.  Aromatics. 

Aromatics  arc  lubdances  of  a  warm  pungent 
tade,  and  a  more  or  lefs  fragrant  Smell.  Some  of  the 
fpices  are  purely  aromatic,  as  cubebs,  pepper,  cloves  ; 
fome  fubdances  have  a  fweetnefs  mixed  with  the  aro¬ 
matic  matter,  as  angeliea-root,  anifeed,  fennel-feed  ; 
fome  an  adringency,  as  cinnamon;  fome  a  flrong  mu- 
cilage,  as  calia  h.gnea  ;  fome  a  bittemefs,  as  orange- 
peel.  The  aromatic  matter  itfelf,  contained  in  diffe¬ 
rent  fubjefts,  differs  alfo  not  a  little  in  its  pharmaceu¬ 
tic  properties.  It  is  extrafted  from  all  by  rectified 
fpirit  of  wine  ;  from  fome  in  great  part,  from  others 
fcarcely  at  all,  by  water.  The  aromatic  matter  of 
fome  fubjefts,  as  of  lemon-peel,  rifes  wholly  in  didil¬ 
lation  both  with  fpirit  and  water;  that  of  others,  as 
cinnamon,  rifes  wholly  with  water,  but  fcarcely  at  all 
with  fpirit ;  while  that  of  others,  as  pepper,  is  in  part 
left  behind  after  the  didillation  of  water  itfelf  from  the 
fpice. 

With  regard  to  the  genera?  viitnes  of  aromatiefl, 
they  warm  the  domach,  and  by  degrees  the  whole 
habit;  raife  the  pulfe,  and  quicken  the  circulation* 

In  cold  languid  cafes,  phlegmatic  habits,  and  a  weak 
flaccid  date  of  the  folids,  they  fupport  the  vis  vita', 
and  promote  the  falutary  fecretions.  In  hot  bilious 
temperaments,  plethoric  habits,  inflammatory  indifpo- 
fit rons,  drynefs  and  driftures  of  the  fibres,  they  are  ge¬ 
nerally  hurtful. 

Art.  X.  Bitters. 

Gentian  root,  Leffer  centaury. 

Hops,  Carduus,  See. 

Bitters  for  the  mod  part  yield  their  virtue 
both  to  watery  and  fpirituous  mendrua;  fome  more 
perfeftly  to  one,  and  others  to  the  other.  None  of 
the  fubilances  of  this  clafs  give  over  any  thing  con- 
fiderable  of  their  tade  in  didillation,  either  to  water 
or  to  fpirit;  their  bitternefs remaining  entire,  and  fre¬ 
quently  improved,  in  the  extrafts.  Such  as  are  ac¬ 
companied  with  flavour,  as  wormwood,  may  by  this 
procefs  be  reduced  into  Ample  flavourlefs  bitters. 

Thefe  fubdances  participate  of  the  virtues  of  a- 
ftringents  and  aromatics.  Their  general  effefts  are, 
to  condringe  the  fibres  of  the  domach  and  intedines, 
to  warm  the  habit,  attenuate  the  bile  and  juices  in  the 
4  hrft 
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Smetifi  firfl  paffages,  and  promote  the  natural  evacuations, 
JUathar-  particularly  of  fweat  and  urine.  In  weaknefs  of  the 
<lt5,  ftomach,  lofs  of  appetite,  indigeftion,  and  the  like  dif- 
ordeis,  proceeding  from  a  laxity  of  the  folids,  or  cold 
flnggifti  indifpofition  of  the  juices,  thefe  kinds  of  me¬ 
dicines  do  good  fervice.  Where  the  fibres  are  already 
too  tenfe  and  rigid,  where  there  is  any  immoderate 
heat  or  inflammation,  bitters  very  fenfibly  increafe  the 
diftemper;  and,  if  their  ufe  is  continued,  communicate 
it  to  the  kidneys :  hence  the  urine  becomes  high-co¬ 
loured,  fmall  in  quantity,  and  at  length  fuppreffed  ;  a 
dropfy  foon  fucceeding.  If  the  kidneys  were  before 
fo  lax  as  to  remain  now  uninjured,  yet  the  other  vif- 
cera  become  gradually  more  and  more  rigid,  and  a 
tabes  is  at  length  brought  on. 

Bitter  fubftances  deftroy  infers,  and  prevent  pu¬ 
trefaction.  Hence  they  are  recommended  as  an¬ 
thelmintic,  and  externally  as  antifeptics. 

Art.  XI.  Emetics  and  Cathartics. 
Hellebore,  *  Colocynth, 

Julip,  Scammony, 

Ipecacuanha,  Gamboge,  & c. 

These  fubftances  confift  of  a  refinous  part,  in 
which  the  purgative  or  emetic  quality  refides  :  and  a 
gummy  faline  one,  which  adts  chiefly  as  a  diuretic. 
The  firft  is  extradted  or  diffolved  by  vinous  fpirits  ; 
the  latter  by  water.  Nothing  arifes  in  diftillation  from 
either. 

The  acrid  refins,  exhibited  by  themfelves,  tcnaci- 
oufly  adhere  to  the  coats  of  the  inteftines,  by  their 
ftimulating  power  irritate  and  inflame  them,  and 
thus  produce  fundry  violent  disorders.  HofTman  re¬ 
lates,  that  he  has  fometimes  obferved  convulfions,  and 
a  paralyfis  of  both  Tides,  from  their  ufe. 

Thefe  inconveniences  may  be  avoided,  by  pre- 
vioufly  triturating  them  with  fubftances  capable  of 
dividing  their  tenacious  texture,  and  preventing  their 
adhefiou  ;  by  this  means  they  become  mild  and  fafe, 
operate  without  difturbance,  and  at  the  fame  time 
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more  efledtually  anfwer  the  purpofes  intended  by  Emetic* 
them.  andCathae- 

Some  have  endeavoured  to  correct  the  ill  qua-  UCi'  ^ 
lity  of  the  refinous  purgatives,  by  the  addition  of 
acids  and  aromatic  oils.  Acids  weaken  their  power* 
but  have  no  other  eftedt  than  what  a  diminution  of  the 
dofe  would  equally  anfwer.  The  pungent  eflential 
oils  may  ferve  to  warm  the  ftomach,  make  the  me¬ 
dicine  fit  caller,  and  thus  prevent  the  naufea  which 
fometimes  happens ;  but  as  foon  as  the  refin  begins 
to  exert  itfelf  in  the  inteftines,  thefe  oils,  inftead  of 
corredting,  increafe  its  virulence ;  being  themfelves 
apt  to  occafion  the  inconveniences  which  they  are 
here  intended  to  prevent,  an  irritation  and  inflamma¬ 
tion  of  the  bowels.  Alkaline  falts  or  foaps  have  a 
better  effect ;  as  they  difpofe  the  refin  to  folution,  and 
promote  its  operation. 

The  medicines  of  this  clafs  feem  to  adl  by  li¬ 
quefying  the  juices,  and  ftimulating  the  coats  of  the 
ftomach  and  inteftines.  If  the  irritation  is  ftrong  and 
fudden,  their  adtion  is  quick  and  upwards  :  if  llovver, 
downwards.  Cathartics  given  in  a  liquid  form,  or  inr 
very  fenllble  habits,  often  prove  emetic  ;  and  emetics, 
where  mucus  abounds,  cathartic.  They  operate  more 
violently  in  robuft  conftitutions  than  in  thofe  of  a 
contrary  temperament;  tlieveflels  being  in  the  former 
more  tenfe  and  rigid,  and  confequently  lefs  capable  of 
of  bearing  an  equal  degree  of  irritation. 

The  action  of  tliele  medicines  is  extended  be¬ 
yond  the  prims:  via:  :  This  appears  evident  from  the 
increafe  of  the  pulfe  which  always  accompanies  their 
operation  ;  and  from  the  common  obfervation  of  chil¬ 
dren  being  purged  by  the  milk,  if  the  nurfe  has  taken 
a  cathartic.  Some  of  them,  particularly  hellebore,  are 
faid  to  purge,  if  only  applied  externally  in  iftiie.— 
Purgatives,  even  of  the  more  powerful  kind,  exhibited 
in  fuitable  fmall  dofes,  in  conjunction  with  the  milder 
aperients,  may  be  introduced  into  the  habit,  fo  as  to 
prove  notable  deobftruents,  diuretics,  and  diaphoretics, 
without  acting  fenfibly  by  ftool. 
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TECHNICAL  NAMES,  ENGLISH  NAMES,  PARTS  USED  IN  MEDICINE,  VIRTUES,  and  the  diffe¬ 
rent  preparations  from  them. — A  particular  account  of  the  different  articles  of  this  lift  is  gi¬ 
ven  in  the  courje  of  the  alphabet ,  chiefly  under  the  Linnaan  names  :  And  the  method  of  making  the 
preparations  from  them  are  Jhown  under  the  article  Pharmacy.  The  notes  fubjoined  at  the  bottom 
of  the  following  pages  arc  intended  to  fupply  fome  particulars  relating  to  a  few  of  the  detached  ar¬ 
ticles  already  pajl . 


PARTS  USED  IH 

TECHNICAL  NAMES.  ENGLISH  NAMES.  MEDICINE. 


VIRTUES.  PREPARATIONS  FROM  THEM. 


Lift  of  Abies  ruber  ( Pi-  The  fir-tree. 
Simpler.  nu5  abiesy  Lin.) 

*  Abrotanumfamina  Lavender  cotton. 
(Santohn  chamct- 
cypar .  Lin.) 

Abrotanum  mas  Southernwood. 

( Artemfia  abro - 
tanumf  Lin.) 

Abfinthium  mari-  Sea  wormwood, 
timum  ( Artemi - 
famaritimaylAn .) 

Abfinthium vulgare  Common  worm- 
( Artemfta  alfn -  wood. 
thium9  Lin.) 


The  wrood,  tops, 
and  cones. 

The  leaves. 


The  leaves. 

The  tops. 

Thelcavcsand  flow- 
ering  tops. 


Diuretic  and  dia-  A  decodtion. 
plioretic. 

Stimulant,  deter¬ 
gent,  and  anthel¬ 
mintic. 

Stimulant,  deter¬ 
gent,  aperient, 
and  fudorific. 

Stomachic, 


Stomachic. 


Decodtion,  and  ointment  for 
cutaneous  eruptions. 

Decodtion  and  tindture  ;  alfo 
lotion  and  ointment  for  cu¬ 
taneous  eruptions. 

An  oil,  extract,  conferve,  and 
fcveral  diftilled  tindture- 
waters.  They  alfo  enter  the 
common  fomentation  and 
green  oiL 


Lift  of 
Simple*. 
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Acacia 


* 


TECHNICAL  NAMES.  ENGLISH  NAMES 

Acacia  Germam«a  The  floe. 

( Prunus  fpinofay 
Lin.) 


materia  medic  a. 

VIRTUES. 
Aftringent. 


PARTS  USED  IN 
MEDICINE. 

Infpifiated  juice. 


PREPARATIONS  FROM  THEM. 

i 


Acacia  vera  (Ml-  Acacia. 

mofa  nilotlca,  Lin. ) 

Acetofa  (Rumex  Sorrel. 
acetof.  Lin.) 


Acetofella 

acetofel. 

Acetum. 


(Oxalls  Wood  forrel.  . 
Lin.) 

Vinegar. 


Infpifiated  juice. 
Leaves. 


The  leaves. 


Aconitum  (A.  na-  Wolf’s-bane.  The  herb  and  leaves. 

pellus ,  Lin.) 

Acorus.  See  Ca¬ 
lamus  arom.  in- 
fra. 

Adianthum  verum  Maiden-hair.  The  leaves. 

( A dii nth*  capill. 

Pen.  Lin.) 


Aer  dephlogifticus.  Dephlogifticated 
air. 

Aer  mephiticus.  Fixed  air. 

Aer  nitrofus.  Nitrous  air. 

ALs.  See  Cuprum.  Brafs.  See  Copper. 

Agaricus,  (Boletus  Agaric. 
pint  laricis ,  Lin.) 

Agaricus  chirurgo-  Female  agaric,  or 
rum  ( Boletus  ig-  agaric  of  the  oak, 
narittt,  Lin.)  touchwood,  or 

fpuiik. 

Agnus  caftus  (Vi-  The  chafte  tree.  The  feeds. 
tex  agnus  cajlus , 

Lin. ) 

Agrimonia (A.Eu-  Agrimony.  The  leaves. 

pator.  Lin. ) 

Albumen  ovi.  White  of  an  egg. 

Alcheinilla  ( A .  v ul-  Ladies-mantle. 
gar  is  y  Lin.) 

Alkekengi,  ( Phy-  Winter-cherry. 
fain  alkaktngiy 
Lin.) 

Alliaria  ( Eryfimum  Sauce-alone,  or 
allaria,  Lin.)  Jack-by-the- 
hedge. 

Allium  (A.  fati +  Garlic. 
vum ,  Lin.) 

Alnus  (Betula  aU  Alder. 
nus ,  Lin.) 


Aloes  ( Aloe  perfo -  Aloes. 
llai a,  Lin.) 

Alfine  ( A*  mcd.)  Cbickweed, 
Lin,) 


The  leaves. 

The  fruit. 

The  leaves. 

The  roots. 

Leaves  and  bark. 

Infpiffated  juice. 
The  leaves. 


Aftringent. 

Aftringent  and  an-  An  effential  fait  for  taking 
tifcorbutic.  out  fpots  in  ^clothes.  A 

decodtion. 

Aftringent  and  an-  A  conferve. 
tifcorbutic. 

Cordial, refrigerant,  A  diftilled  fpirit. 
fudorific,  and 
antifeptic. 

Narcotic.  Tindlure. 


Attenuating  and  a-  Decodlion  and  fyrup  ;  its  vir* 
perient.  tues  beft  obtained  from  an 

infufion  of  the  herb  fweet- 
ened  with  fugar  and  liquor 
rice,  and  drank  as  tea. 

Suppofed  to  be  an¬ 
tifeptic  and  cor¬ 
roborative. 

Antifeptic  and  li- 
thontriptic. 

Very  antifeptic. 

Cathartic.  An  aqueous  extra#,  but  now 

much  difufed. 

Styptic.  Pieces  applied  externally. 


Antaphrodifiac. 


Attenuant  and  to-  Digefted  in  whey,  it  forms 
nic.  a  diet-drink  ufed  by  fome 

in  the  fpring. 

Difcutient. 

Aftringent. 


Aperient  and  diu-  Dried  and  powdered.  Infpit 
r^tic.  fated  juice. 

Sudorific  and  deob- 
ftruent. 


Stimulant,  attenu-  A  fyrup  and  oxymel,  oint* 
ant,  .  difeutient,  ment  and  poultice, 
and  diuretic. 

Aftringent.  Deco#ion.  The  leaves  chopt 

and  heated,  efficacious  for 
difperfing  milk  in  the 
breafts. 


Cathartic. 

Refrigerant, 


Ingredient  in  feveral  tinftures 
and  pills. 
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Althcea  (A.ojficina-  Marfhmallow. 

Us,  Lin.) 

Alumen.  Alum. 


PARTS  USED  IN 
MEDICINE. 


VIRTUES. 


The  leaf  and  root.  Emollient. 


Lift  cf 

PREPARATIONS  FROM  THEM.  SimPlc9* 

' - 

A  fyrqp  and  ointment. 


Ambragrifea. 

Ammi  vulgaris. 

Amomum  verum. 

Amomum  vulgare 
( Sifon ,  Lin.) 

Ammoniacum.  See 
Gummi. 

Amygdala  {Am. 
con .  Lin.) 

Amylum. 

Anacardium  occi¬ 
dental,  (Lin.) 

Anagallis  f  Arven - 
fis,  Lin.) 

Ananas  ( Bromelia 
ananas ,  Lin.) 

Ancliufa  ( A .  tine - 
toria,  Lin.) 

Anethum  ( A.  gra - 
* veolcns ,  Lin.) 

A  ligelica  f  y/.  Arch - 
angelica ,  tf/zr/  jjy/- 
vejlris .  Lin.) 

Angufturoe  cor¬ 
tex,  (a) 

Anifum  ( PimpineU 
la  anifum ,  Lin.) 

Antimonium. 


A  mb  erg  rife. 
Bifhop’s  weed. 
True  amomum. 
Baflard  ftone-par- 
fley. 


Sweet  and  bitter  al¬ 
monds. 

Starch. 

Cafhew-tree. 


Pimpernel. 

The  pine-apple. 
Alkanet. 

Dill. 

Angelica. 

Anife. 

Antimony. 


The  whole. 

The  whole. 
The  leaves. 
The  feeds. 
The  feeds. 


The  fruit. 

The  nuts. 

The  leaves. 
The  fruit. 
The  root. 
The  feeds. 


Strongly  aftringent.  A  ftyptic  powder,  ftyptic  wa¬ 
ter,  whey,  &c. 

A  tinflure  or  effence. 

An  ingredient  in  thetheriaca. 


A  high  cordial. 
Stimulant. 
Aromatic. 
Carminative  and 
diuretic. 


•Relaxing. 

Aftringent 

Corrofive. 


An  ingredient  in  the  theriaea. 


Expreffed  oil  and  emulfion. 


Oil  outfide,  but  the  kernels 
ufed  as  almonds  ;  the  gum 
inftead  of  gum  arabic. 

Sudorific  and  ner-  Extract,  or  infpi Gated  juice, 
vine. 

Refrigerant.  . 


Aparine  ( Gallium  Goofegrafs,  or  cli-  The  leaves. 

aparine ,  Lin. )  vers. 

Apium  (A.  gra -  Smallage. 

veol.  Lin.) 

Aqua  marina.  Sea-water. 

Aquae  minerales.  Mineral  waters. 

Aquce  fulphureis.  Sulphureous  wa- 

'  ters. 

Argentina  ( Po -  Silverweed. 

tent  ill.  argentin. 

Lin.) 

Argentum  vivum.  Quickfilver. 


Only  ufed  for  its 
colour. 

Carminative.  Diftillcd  oil,  water,  and  fpi- 

rituous  extract. 

The  roots,  ftalks,  Aromatic.  Several  compound  waters, 

leaves,  and  feeds. 


The  feed.  Aromatic  and  to-  An  efTential  oil,  a  fpirituous 

nic.  compound  water,  &c. 

Diaphoretic,  ca-  A  number  of  chemical  prepa- 
thartic,  emetic,  or  rations.  See  Ch  em istry- 

cauftic.  Index ,  Kermes  Mineral , 

and  Regulusc/ Antimony » 

Aperient. 


The  roots,  leaves,  Carminative.  Diet-drinks, 

and  feeds. 

Cathartic  and  alte¬ 
rative. 

Tonic  and  altera¬ 
tive. 

Alterative  and  an¬ 
thelmintic. 

The  leaves.  Corroborant. 


A  molt  powerful  Several  chemical  prepara^ 
alterant.  tions;  fee  Ch emistry-7/z- 

clex.  Ail  ingredient  in  fc- 
veral  other  officinal  prepa¬ 
rations. 


(a)  The  Anguftura  bark  was  firft  imported  from  the  Weft  Indies  in  1788  ;  but  it  is  a  native  of  Africa. 
Mr  Bruce,  who  had  been  cured  of  a  dyfentery  in  Abyffinia  by  the  bark  of  a  plant  called  there  IVooginoSy 
brought  the  feeds  from  that  country,  and  the  plant  is  now  cultivated  in  Kcw  garden  and  other*  places  under 
the  name  of  Brucea  antidyfenteria ,  or  ferruginea .  He  fuppofed  the  bark  of  this  was  the  fame  with  that  of  the 
Anguftura  5  but  Dr  Duncan,  in  the  Medical  Commentaries  for  179°*  ^ay8  ^bat  they  are  tQtally  different  when 
compared  together.  For  an  account  of  the  Anguftura  bark,  fee  fawn  V  Barit 
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Arifiolochia  (A.  BJrthwort. 
ckmatitis,  Lin.) 

Armeniaca  (Pm-  The  plum-tree, 
nus  Armeniaca , 

Lin.) 

Arnica  ( A .  mon-  German  leopard’s 
tana ,  Lin.)  bane. 

Arfenicum.  (b)  Arfenic. 

Artemifia  ( A .  an//-  Mugwort. 
garis9  Lin.) 

Arum  (y/.  macula -  Wake-robin. 

Lin.) 

Afafetida.  See 
Gummiy  infra. 

Afarum  ( A.  Euro-  Afarabacca. 
pa umy  I -«in.) 

ATparagus  ( A.offi -  Alparagus. 
emails y  Lin.) 

Afperula.  Woodruff. 


PARTS  USED  IN 
MEDICINE. 


VIRTUES, 


PREPARATIONS  FROM  THRU?. 


The  roots.  Attenuating,  {limn* 

lant,  and  deter- 
gent.  * 

The  fruit  and  gum.  The  fruit  refrige¬ 
rant,  andthegum 
demulcent. 

The  herb,  flowers,  Antifpafmodic  ;  e-  A  warm  infufion. 
and  roots.  metic,  cathartic. 


Corrofive. 

The  leaves. 

Antifpafmodic.  Infufion. 

The  root. 

Stimulant.  A  compound  powder  and 

conferve  (c). 

The  leaves. 

Errhine,  cathartic,  A  compound  powder  (  d) 
and  emetic. 

The  roots. 

Suppofed  diuretic, 
but  uncertain. 

The  flowers. 

Attenuant  and  ape¬ 
rient. 

Afphodelus, 


(b)  This  pernicious  mineral  has  fome  time  ago  been  introduced  into  medicine  as  a  certain  remedy  for  can¬ 
cers  ;  but  Mr  Juftamond,  who  publifhed  a  treatife  on  this  fubjedl  two  or  three  years  ago,  informs  us,  that 
even  the  moll  guarded  ufe  of  it  in  the  external  wa y,  while  it  produces  the  happiefl  effecls  in  healing  can¬ 
cerous  ulcers,  yet  occafions  fuch  difagrecable  fymptoms  of  the  paralytic  kind,  that  it  cannot  be  perfitted  in. 
The  latefl  trials  in  London  are  like  Wife  faid  to  confirm  this  account  ;  notwithftanding  which,  however,  the  in¬ 
ternal  ufe  of  it  has  fince  gained  ground  in  a  variety  of  diforders,  particularly  in  intermitting  fevers,  which  are 
laid  to  be  readily  cured  by  it  fometimes  after  the  bark  and  all  other  icmedics  had  failed.  A  folution  of  the 
mineral  is  given  by  drops,  from  one  fixteenth  to  a  lixtli  part  of  a  grain  for  a  dofe,  largely  diluted  in  a  warm 
aqueous  liquid  Dr  Aikin  recommends  oil  and  milk  as  a  certain  remedy  againfi  this  dellrudive  poifon.  He 
quotes  from  Hoffman  an  inllance  where  feveral  perfons  of  diflindion  had  tailed  food  mixed  with  arfenic  in- 
ilead  of  fugar.  All  of  them,  were  feized  with  anxiety  at  the  bread,  pain  at  the  ilomach,  tremor  of  the  lips, 
and  Teachings.  Milk  and  oil  were  given  in  great  plenty,  and  they  continued  ffrongly  vomiting  for  half  a 
day.  Some  vomited  no  lefs  than  ico  times;  but  all  of  them  recovered.  Some  inflances  of  a  fimilar  kind 
have  come  within  the  Dodor’s  own  knowledge.  Sage  in  his  Mineralogy  relates,  that  the  regulus  is  much 
lefs  dangerous  than  the  calx  or  glafs  :  he  fays  that  on  giving  half  an  ounce  to  a  cat,  the  animal  only  grew 
meagre  for  fome  time,  but  afterwards  became  fat  again.  He  fays  that  acids,  particularly  vinegar,  are  the 
antidotes  to  this  poifon  ;  and  that  oils  and  emulfions  do  not  fo  effedually  obtund  this  poifon  as  acids  do.  Of 
this  he  has  had  experience  in  brutes.  He  adds,  that  the  regulus  is  not  foluble  in  water,  and  that  the  foun¬ 
ders  are  more  afraid  of  fumes  of  lead  than  arfenic. 

(c)  Dr  Aikin  informs  us,  that  the  infupportable  pungency  on  the  tongue,  which  has  hitherto  prevented 
it  from  being  ufed  in  a  frefh  Hate  fo  as  to  exert  its  full  virtues,  is  effedually  covered  by  unduous  and  gummy 
materials.  The  .frefh  root  beaten  into  a  fmooth  mafs,  with  the  addition  of  a  little  teilaceous  powder  which 
promotes  the  diwfion  of  it,  may  be  either  mixed  with  about  an  equal  quantity  of  powdered  gum  arabic,  and  three 
or  four  times  as  much  conferve,  fo  as  to  make  them  into  an  eleduary  ;  or  rubbed  with  a  thick  mixture  of  mu¬ 
cilage  ot  gum  arabic  and  fpermaccti,  gradually  adding  any  fuitnble  watery  liquors,  and  a  little  fyrup  in  or¬ 
der  to  form  an  emuifion,  two  parts  of  the  root,  two  of  gum,  and  one  of  fpermaceti,  make  an  ernulfion,  which 
frarce  impreffes  any  degree  of  pungency  upon  the  tongue  though  kept  long  in  the  mouth.  In  thefe  forms  our 
author  has  given  the  frefh  root  from  ten  grains  to  moie  than  a  fcruple,  three  or  four  times  a-day  :  it  generally 
occafioned  a  flight  fenfation  of  warmth,  hill  about  the  Ilomach  and  then  in  the  remoter  parts ;  manifeltly 
promoted  perfpiration,  and  frequently  produced  a  plentiful  fweat.  Several  obftinate  rheumatic  pains  have 
been  removed  by  the  ufe  of  this  pieparation,  which  our  author  therefore  recommends  to  further  trial. 

(d)  1  he  leaves  of  this  plant  are  by  ioinc  fuppoled  to  be  more  powerful  than  the  roots  as  emetics  and  ca¬ 
thartics,  but  they  are  milder  as  crrhitios.  GeofFroy  relates,  that  a  Angle  dofe  of  the  errhine  of  which 
this  root  is  an  ingredient  has  occafioned  a  difeharge  for  three  days  ;  and  that  he  has  known  a  paify  of  the  mouth 
and  tongue  cured  by  the  lame  means.  He  recommends  it  in  flubborn  diforders  of  the  head  proceeding  from 
vifeid  matters,  in  palfies,  and  lethargic  diftempers.  During  its  operation  the  patient  muff  carefully  avoid  cold; 
which  Is  apt  to  produce  puff ules,  inflammations,  fuellings  of  the  face,  and  fometimes  worfc  fymptoms  than 
even  thefe.  rl-he  empirical  herb-fnufh  have  the  leaves  of  afarum  for  their  bafis,  but  fometimes  mixed  with  in¬ 
gredients  of  a  more  dangerous  nature, 
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Afphodelus,  ( A . 

jijlu!ous>  Lin.) 

Atriplex  (  Cbeno - 
podium  vulvar . 
Lin.) 

A  vena  fativa  ( IJn.) 

Aura  eleftrica. 

Aurantium  ( Citrus 
aurvnt.  Lin. ) 

Auricula  Judae, 
(TremelL  verruc . 
Lin. ) 

Auripigmentum. 

Axungia  porcina. 

Axungia  viper ina. 

Balauitia  ( Punka 
granat.  Lin.) 

Balfemita  ( Tana - 
ettum  baljaminum , 
Lin.) 

Balfamum  Cana> 
denfe  (  Pirtus  baU 
fameay  Lin. ) 

Balfamum  Copay - 
vre  (  Copaifera  of- 
f chilis  y  Lin.) 

Balfamum  Gilca- 
durfe  (  Amyris  Gi- 
leadtufu ,  Liu. ) 

Bnlfamum  Peruvian 
nuin  ( Myroiylon 
peruferum ,  Lin.) 

Balfamum  Toluta- 
nuin  ( Toluifera 
balfaminumy  Lin.) 

Bardana  major, 

(  /]  rttium  lappa  , 

Lin.) 

Barytes  (f). 


ENGLISH  NAME:. 


FARTS  USED  IN 
MEDICINE. 


T1RTUES. 


&5S 

Lift  of 

VRE  PARA  T  ION  S  FROM  THEM.  5’ml  ^ct‘ 


Afphodel,ork?ng’s  The  roots, 
fpear. 

Stinking  orach.  The  leaves. 


Oats. 

Ele&ricity. 
The  orange. 

Jews-ears. 


The  grain. 

The  leaves,  fruit, 
and  flowers. 
The  whole. 


Qrpiment. 

Hog’s  lard.  7 
Viper’s  fat.  y 

Balauftine,  or  clou-  The  flowers, 
ble-flowered  po¬ 
megranate  tree. 

Coflmary.  The  leaves. 


Balfam  of  Canada.  The  rofirr. 

Balfam  of  Copivi.  The  rofin. 

Opobalfam,  or  balm  The  rofln. 
of  Gilead. 

Balfam  of  Peru.  The  rofin. 
Balfam  of  Tolu.  The  rofin. 
Burdock* 


Emollient  and  fup- 
purative. 

Antifpafmodic.  A  fpirituous  tin&ure,  dec oc* 

tion,  or  conferve,  recom¬ 
mended  by  Tournefort  and 
others. 

Emollient.  Deco£lion. 

A  violent  flimulant. 

Cordial,  flomachic,  An  eflential  oil,  a  diftilled  wa- 
and  refrigerant.  ter,  and  a  conferve. 

Purgative,  or  aftrin- 
gent;  uncertain. 

Corrofive,  but  lefs 
fo  than  arfenic. 

Emollient. 

Aftringent. 


Ingredient  in  a  powder. 


Aromatic,  antihy-  Diftilled  water  and  fpirituou* 
fl  trio-  tin&urc. 

Diuretic  and  tonic. 


Diuretic  and  tonic.  An  empyreumatic  oil,  and  an 
ingredient  in  fome  tine-* 
tures  (e). 

Said  to  be  a mofl ex¬ 
tra  ordinary  vul¬ 
nerary. 

A  line  warm  aro-  An  ingredient  in  many  tine-, 
mu  tic.  tures,  and  fome  ointment*. 

Aromatic  and  cor-  An  ingredient  in  feveral  tine-, 
roborant.  tures,  elixirs,  and  a  kind  of 


pectoral  pills. 
The  roots  and  Aperient,  diuretic,  Dccodioa. 
feeds.  and  fudorific. 


Beccabunga, 


(e)  Balfam  of  Copivi  has  been  employed  empirically  in  hemorrhoidal  cafes;  and  E)r  Cullen  informs  us, 
that  he  has  known' it  give  relief  in  fuch  cafes,  in*dofes  from  20  to>4°  drops  once.  or.  twice  a  day,  mixed  with 
powdered  fugar.  Fuller  recommends  it  in  confumptions  ;  but  his  pra£lice  is  cenfured'by  Dr  Fothergill  in  the 

4th  volume  of  London  Medical  Obfervations.  .  .  .  r  .  1  r  1 

(f)  Barytes .  The  folution  of  the  aerated  barytes,  or  terra  ponderofa,  in  fpirit  ot  fait,  has  been  ioundr 
capable  of  producing  powerful  effe&s  on  the  human  fyftem.  Several  trials  of  it  were  made  in  the  year  1789 
by  Dr  Crawford,  in  St  Thomas’s  hofpital;  and  it  was  found  to  be  very  efficacious  in  fcrophulous  complaints. — 
In  fome  cafes  of  fwelled  glands,  foul  ulcers,  enlarged  joints,  and  general  cachexy,  Angular  relief  was  givenr 
by  the  muriated  barytes,  either  alone  01  joined  with  mercurials,  antimonials,  and  the  bark.  The  medicine  in 
a  few  cafevS  appeared  to  augment  the  cuticular  fecretion  ;  in  moft  it  occafioned  an  uncommon  flow  of  unne* 
and  a] molt  univerfally  improved  the  appetite  and  general  health  of  the  body.  .  Few  ftomachs,  however,  could 
bear  more  than  from  fix  to  ten  drops  of  a  faturated  folution,  nor  did  a  continued  ufe  of  the  medicine  recon¬ 
cile  the  ftomach  to  it,  but  rather  the  contrary.  Sometimes  it  produced  a  vertigo,  which  probably  arofe  fror^ 
its  naufeatino-  quality.  Dr  Crawford  is  of  opinion,  that  this  folution,  when  injudicioufly  managed,  is  capable  of 
producing  deleterious  effe&s,  by  difordering  the  nervous  fyffein,  and  bringing  on  violent  vomiting  and  purgmg,. 
From  fgme  experiments  made  upon  dogs,  it  appeals  that  a  large  dofe  would  prove  fatal. 
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Beccabunga  ( Vero -  Brooklimc. 
tile  a  beccabunga , 

Lin.) 

Bechen  album, 

(  Centaurea  be - 

chetiy  Lin.) 

Bechcn  rubrum, 

(  S  tat  ice  Union. 

Lin.) 

Bclladona  ( Atropa  Deadly*  night- 
beUadonnay  Lin.)  (bade. 

Beilis  minor,  ( Bell.  Common  daify. 
peren .  Lin.) 

Benzde,  ( Tertnina -  Benzoin, 

It  a  benzoin ,  Lin. ) 

Berberis  ( Berber .  Barberry, 
vulgar .  Lin.) 

Beta,  ( B.  vulgarisy  The  beet, 

Lin.) 

Betonica  ( B .  ojjici -  Betony. 
nails y  Lin.) 

Betula  (B.  albay  The  birch-tree. 
Lin.) 

Bezoar.  Bezoar-ftone. 


Bilis  animalis. 


bijlortay  Lin.) 
Bolf. 


(  Chencptdium  bo¬ 
nus  Hen .  Lin.) 
Borax. 


The  gall  or  bile  of 
animals. 

Biftort  or  fn; 

wort. 

Boles. 


all-good, or  good 
Henry. 


Branca  urfina,  (A-  Bear’s -breech. 
cqnthus  mollisy 
Lin.) 

Brafiica,  ( B.  okra -  Cabbage. 

cecty  Lin.) 

Brafiica  marina,  Sea-coleworts, 

(  Convolvulus  fol -  foldanella, 

danelh 7,  Lin.) 

Brucea  antidyfen- 
terica.  See  note 
(a),  fupra. 

Bryonia  ( B .  albay  White  briony, 
Lin.) 

Burfa  paftoris,  Shepherd’s  pur; 
(  Thlapfi  burfa 
p .  Lin.) 

Cacao  (Theobroma  Chocolate  tree. 
cacaoy  Lin.) 

Cajeput  ( Maleletlca  Cajeput. 
leucadendroriy 
Lin.) 

N°  197. 


PARTS  USED  IN 

MEDICINE. 

VIRTUES. 

PREPARATIONS  FROM  THEM, 

The  herb. 

Attenuating,  and 
antifcorbutic. 

The  root. 

Stimulant. 

The  root. 

Stimulant. 

The  juice. 

Narcotic* 

An  extract  of  the  juice,  de« 
codlion,  rnfufion,  powders. 

The  leaves. 

Attenuant. 

The  refin. 

Pe&oral. 

Ingredient  in  the  paregoric 
elixir. 

The  bark  and  fruit 

.  Aftringent. 

A  jelly. 

The  root  and  leaves, 

,  Cathartic  and  er- 
rhine. 

The  leaves  and  Corroborant, 
flowers. 

The  bark  and  fap. 

Antifcorbutic  and 
diuretic. 

Many  virtues  falfe- 
ly  aferibed  to  it ; 
now  found  to  be 
only  an  abforb- 
ent. 

Cathartic. 

The  roots. 

Powerfully  aftrin¬ 
gent. 

An  ingredient  in  a  powder. 

Aftringent  and  Ingredients  in  feveral  dow* 

(lightly  abforb- 
ent. 

ders. 

The  leaves. 

Laxative. 

The  whole. 

Diuretic  and  em- 

An  ingredient  in  a  powder, 

The  root. 

menagogue. 

and  a  fait  prepared  from  it. 
See  C  h  e  m  1  s  t r  y- Index. 

Emollient. 

The  leaves. 

Refrigerant  and 
laxative. 

The  leaves. 

A  ilrong  cathartic.  Now  reje&edfrom  praaicc. 

The  root. 

Difcutient  and  vio* 

The  leaves. 

lently  cathartic. 

Aftringent,  but 
very  doubtful* 

The  fruit. 

Analeptic.  Chocolate. 

till  ftf 
Sirnplct, 


The  fruit.  Stimulant,  healing,  DiftiUed  oil. 

carminative. 


Calaminarie 


TECHNICAL  NAMES.  ENGLISH  NAMES. 

Calaminaris  lapis.  Calamine  ftone. 

Calamintha  ( Melif-  Calamint. 
fa  calamintha , 

Lin.) 

Calamus  aromati-  Sweet-flag* 
cus  ,  acorus  cola - 
>/?yr,  Lin.) 

Calendula  (C.  oj/ici-  Garden  marigold. 
ualis y  Lin,) 


MATERIA  M  E  D  I  C  A. 

VIRTUES.  PREPARATION 3  TROM  THEM* 


PARTS  USED  IN 
MEDICINE. 


Lift  of 

Simple?. 


Calx  viva. 


Quicklime. 


Camphor  ( Lauras  Camphire  tree. 
camphora ,  Lin.) 

Canella  alba  (Lin.)  White  cinnamon. 

Cannabis  {C.fativa>  Hemp. 

Lin.) 

Cantharis  ( Meloe  Spanifh  fly. 
veficatorius  jXAw, ) 

Capari3  [C.fpinofa^  Caper-bufli. 

Lin.) 

Cardaminesf  C.pra-  Cardamine. 
tenfisy  Lin.) 

Cardamomurti  ma-  Greater  cardamom, 
jus  {Amom.  car- 
dam.  Lin.) 

Cardamomum  mi-  LefTcr  cardamom, 
nus  ( Amom .  re- 
pensy  Lin.) 

Cardiaca  ( Lconurus  Mother-wort. 
card\aca>  Lin.) 

Carduus  benedi&us  Bleffed-thiftle. 

(  Centaurea  bene - 
diftay  Lin.) 

Carica  (Ficus carica,  The  fig. 

Lin.) 

Carlina  ( C >  acauh  Carline-thiftle. 
Lin.) 

'Carpobalfam  {Amy-  Carpobalfam. 
ris  GileadenJiSy 

Liu.) 

Carthamus  (C.  tine-  Baftard  faffron. 
toriusy  Lin.) 

Carvi  ( Carumcarviy  Caraway. 

Lin.) 

Caryophylla  rubra  Clove  july-flower. 
( Dianthuscariopb . 

Lin. 

Vol.  X.  Part  li. 


Deficcative,  heal-  An  ingredient  in  collyria,, 
ing.  epulotic  cerate  See. 

The  leaves.  Aromatic  and  fti-  » 

mulant. 

The  roots.  Aromatic  and  flo- 

machic. 

The  flowers.  Attenuatingandfu* 

dorific,  but  very 
doubtful. 

A  violent  corrofive,  A  medicated  water, 
and  powerful  al-  v 

terant  and  abfor- 

bent.  #  #  * 

Refrigerant  and  di-  Afolution  inre&ified  fpirit,ia 
aphoretic,  ftimu-  expreffed  and  cffential  oilsi 

lant,  antifpafmo-  Ingredient  in  many  other 

die.  £ompoiitions. 

The  bark.  Aromatic  and  Hi-  An  ingredient  in  feverai  tine-* 

mulating.  tures. 

The  feeds.  Aperient  and  re-  Decodions  and  infufions. 

frigerant,  but 
doubtful. 

Violently  flimula-  A  fpirituous  tindurc,  a  pllj 
ting  and  vefica-  Her,  ointment,  See. 
tory. 

Aperient  and  fto*  Pickled, 
machic. 


The  concreted  ef- 
fcntial  oil. 


The  bark  of  the 
root,  and  flower- 


buds. 

The  flowers. 

Antifpafmodie.  Powder. 

The  feeds. 

Aromatic  apd  Hi-  *1 

mulant. 

A  fpirituous  water  ant? 

The  feeds. 

Aromatic  and  fti-  \ 

tin&ure.  Ingredient  alfo 
in  feverai  officinal  com*- 

mulant.  | 

j 

pofitions. 

The  leaves. 

Antifpafmodie. 

An  ingredient  in  a  ftomachic. 
tindure.  Infufions. 


Theleaves  and  feed.  Stomachic. 

The  dried  fruit.  Emollient,  fuppu-  Ingredient  m  /he  peaoral 


The  root. 
The  fruit. 

The  feeds. 
The  feeds. 

The  flowers. 


rative. 
Diaphoretic. 
Aromatic. 

Cathartic. 

Aromatic. 


deco&ion  and  lenitive  elec¬ 
tuary. 

In  fubftance  applied  warm 
as  a  cataplafm. 


An  cffential  oil,  a  fpirituou's 
water.  Ingredient  alfo  in 
fome  officinal  compofitions. 
Cardiac  and  ale'xi-  A  fyrup. 


pharmac. 


*0 


Caryophyllata 


6S8 


JLift  01 

. Simples- 1  technicalnakes. 

Caryophyllata, 
(Geum  urban . 
Lin.) 

Caryophyllum  ( C . 
aromatic  us,  Lin. ) 


MATERIA  MEDIC  A. 


ENGLISH  NAMES. 


PARTS  USED  IN 
MEDICINE. 


Avens,  or  herb  The  root, 
benet. 


Aromatic. 


An  effential  oil. 


CafcarilJa  (Croton  Cafcarilla. 
cafcar,  Lin.  Cro- 
ton  eleutheria, 

Swartz  Pro  dr. 

Caflia  fiflularis  ( C . 
ffula,  Lin.) 

Caffia  Iignea  ( Lau - 
rus  caffia,  Lin.) 

CafTumunar. 


The  bark. 


Caftoreum  ( Cajlor 
jiber,  Lin.) 

Catechu  ( Mimofa 
catechu,  Lirr.) 


Celeri  (Apium  gra- 
•veolens,  Lin.) 

Centaurium  majus 
(  Centaureacentau - 
rium,  Lin.) 

Centaurium  minus 
(  Gentiana  centaur. 
Lin.) 

Cepa  (AUium  ceba, 
Lin.) 

Cera  alba. 

Cera  flava. 

Cerafus  (  Prunus  ce - 
rafus,  Lin.) 


Caflia. 

Caflia. 

Caflumar. 

Caftor. 


The  fruit. 

The  bark  and 
flower-buds. 
The  root. 


Catechu,  vulgo  Ja¬ 
pan  earth. 


Celery.  The  leaves/ 

Greater  centaur)'.  The  root. 

Lefler  centaury.  The  tops. 


Purgative.  An  ingredient  in  two  electua¬ 

ries. 

Aromatic.  The  bafis  of  a  drilled  water. 

Stomachic  and  car¬ 
minative. 

Nervine  and  anti-  A  Ample  water ;  a  fpirituous 
water  ;  a  tin&ure.  In¬ 
gredient  in  feveral  officinal 
compofitions. 

A  tinCture,  troches,  and  con¬ 
fection,  and  an  ingredient 
in  feveral  officinal  compo¬ 
fitions. 


fpafmodic. 
Aflringent. 


Laxative. 

Aflringent,  aperi¬ 
ent,  and  vulne¬ 
rary. 

Stomachic. 


TinCiure  and  infufion. 


The  onion* 
White  wax. 
Yellow  wax. 

The  cherry  tree. 


The  root. 


Attenuating  and 
diuretic. 
Emollient. 

Emollient. 


Chervil. 

Spleenwort. 


Cerefohum  (Sandix 
cerefol.  Inn.) 

Ceterach  (  Afplen.ce - 
terach.  Lin.) 

Cevadilla(  Veratrum 
album,  Lin.  ?) 

Chaimedry3  ( Teu-  Germander, 
crium  chamzdr. 

Lin.) 


The  fruit  and  gum.  Refrigerant  ;  the 
gum  partakingof 
the  properties  of 
gum-arabic. 
Aperient  and  diu¬ 
retic. 

Diuretic  (g). 


Ingredient  in  many  plafters 
and  ointments. 

Ingredient  in  almofl  all  oint¬ 
ments. 


The  juice. 
The  leaves. 


Indian  ca.uftic  bar-  The  feeds, 
ley. 


Virulently  cauf- 
tic,  (h). 


The  leaves  and  tops  Sudorific,  diuretic* 
with  the  feed.  &c. 


Chamaemelunr" 


'  dscov'md  ,0  ,hai' an 

which  he  was  violently  tormented  •  and  ^ nee  thaA  !i.  kS,panlfl1  naval  commander,  for  the  gravel,  with 

and  Grenoble.  From^bfe"  ations’ made  in  thofc LrT\  '7  ™  into  ufe  at  Paris,  Verdun,  . 

^ Thcfe  feds  a«“ » *  -*££5  in  pinna 


ver¬ 


minous 


Lift  of 


VIRTUES.  PREPARATIONS  FROM  THEM.  Sin,Ples- 


The  clove-tree.  The  flower-cups.  S  trongly  aromatic.  An  effential  oil.  Ingredient 

alfo  in  many  officinal  com- 
pofitions 

Aromatic  and  fli-  Infufions. 
mulanU 


MATERIA  MEDIC  A. 


Lift  of 
Simples* 


TECHNICAL  NAMES.  ENGLISH  NAMES. 


PARTS  USED  IN 
MEDICINE. 


Chamxmelum(^//-  Camomile.  The  Tingle  flowers. 

the  mis  nobilis> 

Lin.) 

Chamcepithys  { Ground-pine.  The  leaves. 

crium  chamapit . 

Lin.) 

Clieiri,  feu  Leuco-  Wallflower.  The  flower. 

jumluteum(C/^/- 
rantbebeiriy  Lin. ) 

Chelas  crancrorum.  Crab’s  claws. 

Chelidon ium maj us,  Common  celandine.  The  leaves  and 
(Lin.)  roots. 

Chelidonium  minus  Pilewort.  Theleaves and  root. 

( Ranunculus  fica* 

rias  Lill  ) 

China  ( Smilax  Chi *  China.  The  foot. 

na>  Lin.) 

Cicer  ( C .  ariethu  Redcliices,  or  chick  The  feeds. 

Lin.)  peas. 


Cichoriurrl  (C.  in-  Wild  fuccory, 
tyb.  Lin.) 

Cicuta  major  (Co*  Hemlock  (i). 
mum  ^  maculate 

Lin.) 


The  roots  and 
leaves. 

The  leaves  and 
feeds. 

4  O  2 


VIRTUES.  preparations  FROM  them. 

Stomachic,  carmi-  An  effential  oil,  a  Ample  wa* 
native,  and  emol-  ter,  an  extract,  a  decoo 
lient.  tion. 

Aperient  and  vul* 
nerary. 

Aperient,  cordial, 
and  attenuant. 

Abforbent.  Levigated. 

Stimulating,  diure-  Infuiion.  Dried  root  po^ 
tic,  and  fudorific.  dered. 

Emollient. 


Diaphoretic  and 
diuretic. 

Lithontfiptic  and 
diuretic,  but  vary 
doubtful. 

Laxative  and  anti- 
fcorbutic. 

Refolvent  and  alte¬ 
rant. 


Infpiftated  juice  of  the  leaves, 
and  an  extradt  from  the 
feeds. 

Cinara 


659 
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Simples. 


minous  ulcers  and  gangrenes,  they  have  the  fame  effe&s  as  corrofive  fublimate,  or  the  a&ual  canter)- ;  and 
that  the  way  of  ufing  them  is  to  fprinkle  a  little  of  powdered  feed  upon  the  part  ;  or,  for  the  greater  fafety, 
to  dilute  it  with  watery  liquors,  and  apply  lint  dipped  in  the  mixture.  In  the  Anutnilates  Academe a  of  Lin* 
nseus,  they  are  faid  to  be  the  riloft  powerful  of  all  medicines  for  deftroying  cutaneous  infefts  in  children. 

(1)  It  is  fuppofed  that  the  juice  of  this  plant  was  the  poifon  fo  much  ufed  among  the  Athenians  for  putting 
Criminals  to  death  ;  but  from  fome  late  experiments  this  feems  to  be  doubtful  ;  or  at  leail  that  the  remedy 
is  very  eafy.  Mr  Haram,  apothecary  at  Chartres,  informs  us,  that  a  large  fpoonful  of  the  juice  given  to 
a  cat  had  no  fenfible  effe&  ;  a  fecond  produced  a  vifible  emlarras  on  the  region  of  the  reins :  in  a  little  time 
♦he  animal  flaggered,  but  did  not  fall.  A  quarter  of  an  hour  after,  (he  was  found  ftretchcd  out  motionlefs,  with 
her  paws  rigid.  Halt  a  drachm  of  theriaca,  with  two  large  fpoonfuls  of  wine,  were  given  without  effeft  : 
but  no  fooner  was  a  large  fpoonful  of  lemon-juice  fwallowed  than  (he  got  up  as  if  nothing  had  happened, 
and  continued  afterwards  in  good  health.  Other  authors  likewife  inform  us,  that  vinegar  is  an  antidote 

aeainfl  the  poifonous  effects  of  this  plant.  ..  .  ,  f  r  •  c 

With  regard  to  its  medical  virtues,  Dr  Monro,  who  has  feen  it  tried  in  a  great  number  of  calcs,  informs  us, 
that  he  never  faw  it  cure  a  confirmed  cancer,  whether  ulcerated  or  not ;  that  in  a  few  cafes  of  ulcerated  can¬ 
cers  it  mended  the  difeharge,  and  changed  it  from  a  thin  ichor  to  nn  appearance  of  laudable  pus  ;  but,  not* 
withflandinc  this  favourable  appearance,  the  dillemper  at  lad  terminated  fatally.— In  fcropliulous  cafes,  fome 
few  fmall  tumours  were  thought  to  be  difeuffed  by  it  ;  hut  large  hard  fwelhngs  were  never  removed  by  it,  tho* 
the  remedy  was  continued  for  weeks  and  months.  The  difeharge  from  fcrophulous  fores  of  the  extremities, 
however  was  often  mended  by  it  ;  and  in  many  cafes,  it  was  found  to  be  of  more  fcrvice  when  joined  with 
the  bark  than  when  given  alone :  the  aftion  of  the  bark  and  mercury  was  thought  to  be  rendered  more  pow- 
e  ful  bv  it  In  the  chincough  it  did  not  produce  any  remarkable  effe&s.  In  fome  few  initances,  he  imagined 
that  it  hurt  the  health  of  the  patients  ;  and  in  one  or  two,  that  it  haftened  death.  In  this  lail  cafe,  indeed, 
the  ufe  of  the  cicuta  had  been  laid  afide  for  fome  time,  and  the  patients  funk  fo  gradually,  that  our  author  was 

in  doubt  what  might  have  been  the  caufe  of  their  death. 

The  roots  of  hemlock  have  been  fuppofed  to  be  more  aftive  than  the  leaves,  both  when  taken  internally 
and  when  outwardly  applied.  Dr  Stork  relates,  that  on  being  cut,  it  yields  a  bitter  acrid  milk,  of  which  a 
drou  or  two  applied  to  the  tip  of  the  tongue  occafioned  a  rigidity,  pain,  and  fwelhng  of  the  part,  fo  as  to  de- 
nrive  him  of  the  power  of  fpeech.  Thefe  fymptoms,  however,  difappeared  011  waflimg  the  part  with  citron 
iuice  When  dried,  it  lofes  its  virulence  ;  fo  that  Dr  Storck  fays,  he  has  taken  a  grain  or  two  of  the  powder 
without  injury.  Other  authors  give  inftances  where  20  and  3c  grains  have  been  given  with  good  effect  in 
fchirrofities  of  the  liver,  quartan  agues,  0.1  the  approach  of  a  fit,  and  even  in  acute  fevers.  Dr  Atkin  inform, 
0  that  the  frelh  root  feems  not  to  be  at  all  times  of  equal  virulence  ;  and  that  he  has  feen  it  chewed  freely 
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MATERIA  MEDIC  A. 


TECHNICAL  NAMES*  ENGLISH  NAMES. 

Artichoke. 

Tlie  cinnamon  tree. 


Cinara  ( Cyneira JIo- 
lymus ,  Lin.) 
Cinnamomum 
(Laurus  cinnam . 
Lin.) 


PARTS  USED  IN 
MEDICINE. 

The  leaves. 

The  bark.* 


m  of 

PREPARATIONS  PROMT  HEM. 


Ci  trull  as  ( Cucurbit  a 
citrullusy  Lin.) 
Coceinclla  ( Coccus 
easily  Lin.) 


Citruls. 

Cochineal, 


The  feeds 


Indian  berry.  The  fruit. 


Cocculus  Indicus, 

(  Mtnifpsrm .  co- 
cuh  Lin.) 

Cocklearia  (C.  of-  Scurvy-grafs.  TI,c  leaves. 

jic  malts ,  Lin.) 


CofFea  ( C.  Arabics , 
Lin. ) 

Colchicum  ( C.  an - 
turn  nab  y  Lin.) 
Colocynthis  (Cucu- 
rnis  colocynthis , 
Lin.) 

Co!  umbo  ( Ignaties 
amara>  Lin.) 


The  coffee-tree. 

Meadow  faflron. 

Coloquintida,  or 
bitter-apple. 

Colombo,  or  Co- 
lomba. 


The  fruit. 
The  root. 


virtue  s. 

Diuretic  (k). 

Aromatic  and  coiv  An  eflential  oil,  a  fimple  and 
roboraiit.  fpirituous  dialled  water, 

and  an  ingredient  in  a  great 

_  r  .  number  of  compolitiuus. 

Refrigerant. 

Sudonfic,butcliicf- 
ly  ufed  for  co- 
loising. 

Narcotic. 


Stimulating  and  A  conferee  and  fpirit.  An  in- 
attenuant.  gradient  in  fome  other  offz~ 

c  „  o'inai  preparations. 

Stomachic  and  cor-  A  decodtion. 
roboraiit. 

Diuretic.  A  fyrup  and  oxymel. 


t-o  puls  and  extracts. 


Conefli  ( Nerium  Concfli. 
antidyfentericum , 

Lin.) 

Confolida  major,  Comfrey. 
(  Symphitum  ojji- 
cin.  Lin.) 


The  root. 
The  bark. 
The  root. 


A  mod  excellent  A  vinous  tindfure. 
antifeptic  and 
ftomacliic. 

Antifeptic  and 
tonic  (l). 

Emollient. 


Contrayerva 


fiances^  where ‘the  c'kuU  rooVha^  TOOts  0r™ts'  There  are  likewife  in. 

tad  confequence.  the  ^uantlt>  of  fonle  Jraclmjs,  or  even  ounces,  without  any, 

to  Dr  Aikbi)  is  yet  know^ESSc^  antaphrodifiac  ;  but  little  more  (according 

found  the  crop  of  a  thrufh  full  of  them,  and  that  at  ,fnfm  |  j  f°me  blrds-  Mr  Raf  %s,  that  he 
In  the  firft  volume  of  the  Medical  C—  f  wd,en’ thc  CHm  was  in  fuiI  growth, 

that  made  from  the  leaves;  and  in  the  5  ST*  ^  hem!otk-feeds  is  preferred  to 

tm  officinal.  ‘dlt  id,nburgh  Pharmacopeia,  an  extraft  of  this  kind  is  ordered  as 

when  other  remedies  had  faikd^For  Th^purpofri^is11^  ^  f°m,etImes  PToved  fuccefsful  in  dropfies, 

Jirainer  from  the  groffer  feculences,  and  mixed  vvith  an  equal  qumS'of b«jt  only  freed  by  paffing  through  a 
to  be  taken  every  morning  and  evening.— The  following  jJfl  V  "W  wu!e  5  three  OT  four  fpoonfuls 
long  kept  a  fecret  by  a  perfon  at  Andover,  and  is  faid  to  htve  f  A  ^r^i  **  lnformed  by  ^  Monro)  wan- 
touring  under  a  dropfy.  Take  of  artichoke  leaves  and  ftalks S  °  kV*  "L"  fr°*  feveraI  Pe°Pk 
quart;  of  feraped  horfe-raddith  one  handful  •  “  balks  ttiree  haad.uls-;  of  brmfed juniper-berries  on- 

t»o  t.ble.njoonful.,  mix  the  whole,  and  boil’tlra»kft^rSSL«r>f  h“itul!l  1  hrmlfed  white  muft.rd-feed 
He'd  a  “aU,r*  “  *  “**  *  * *"»  PCtfo.  mo”  g “"o 

ej  with  fyrup  of  oranges,”™/ /)!/))). yy)  poveder  being  made  «fe  of  in  an  drttuary  form- 

T,  tl » •*«.  ST21P2  SttS3»£=Sr.vf»  *S!  Vbmi, 


of  thc  griping 


•  The  firfl  day  it  is  taken  I  ?  K  r  a  ,  Chm  °r  more  four  times  a  day,  after  a 
;  ‘.he  fecond,  the  colour  of  the  ftool/is  meliorated  *  '*  generally  increafed,  without  any  i 
the  ..total,  when  i,  «»*  «*■«■*,  to  cL 


from  rrreguloi  itres  die,  without  faery  attd  it  i, 
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of 
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Contrayerva  ( Dor -  Contrayerva. 

Benia  contrayerva 
Lin  )  ^ 

Convallaria  ( C.  Pb -  Solomon’s  fcal. 
lygonatum,  Lin.  ) 

Gorallina  {  Sertula -  Coralline. 
riay  Lin.) 

Coriandrum  ( C.fa -  Coriander. 
tivum,  Lin.) 

Cornu  cervi  (Or-  Hartfhorn. 
vtiselephas ,  Lin.) 

Coitus  (C.  Arab.  Coitus. 

Lin.) 

Craflfula  ( Sedum  te-  Lefler  orpine. 
lephium ,  Lin.) 

Creta  alba.  White  chalk. 

Crithmum  ( C.  ma -  Samphire. 
ritimum)  Liu.) 

Crocus  (C.  fatlvus  Saffron, 

Lin.) 


Croton.  See  Caf- 
carilla  fupra . 

Cubebas  {  Piper  cu-  Cubebs.. 

Wj,  Lin.) 

Cucumis  hortenfis  The  garden  cucum- 
( C .  fatlvus ,  Lin. )  ber. 

Cucumis  agreftis  Wild  cucumber. 

( Momordica  da- 
terium ,  Lin.) 

Cucurbita  ( C.pepoy  The  gourd'and 
Lin.)  pompion. 

Guminum  (  C .  cym/-  Cummin. 
numy  Lin.) 

Cupreffus.  The  cyprefsi 

Cuprum.  Copper. 


Curcuma  (  C.  longay  T urmeric. 

Lin.) 

Curfuta  (  Gentiana 
purpurea ,  Lin..) 

Gydonium  ( Pirus  Tlie  quince. 
cy donia ,  Lin.) 

Cyminum.  See  CW- 
minumy  fupra. 

Cynogloffus  ( C.  of-  Hound’s  tongue. 
fcinaltSy  Lin. ) 

Cynoibatum  ( Rofa  The  wild  briar, 
Banina y  Lin.)  dog-rofe,  or 

Lip-tree. 


TARTS  USED  IN 
MEDICINE. 

The  root. 

The  root. 


The  feeds. 

The  root. 
The  leaves. 

Tile  leaves. 


The  cTiivCs,  or 
fleihy  capilla- 
ments  growing 
at  the  end  of 
the  flower. 


The  fruit. 
The  feeds. 
The  fruit. 


virtue  s. 
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Aromatic  and  dia-  Spirituous  tinfture,  extrad, 
phoretic.  powder. 


Suppurative. 

Abforbent. 

Carminative  and 
ftomachic. 

Emollient  and  nu¬ 
tritious. 

Attenuant  and  diu¬ 
retic. 

Emollient  and  aC- 
tringent. 

Abforbent. 

Aperient,  floma- 
chic,  and  diu¬ 
retic. 

Aromatic  and  cor¬ 
dial. 


i 


Poultice,  decoftion  in  milk 
recommended  in  fome  cafes 
of  heniorrhagy. 


Formerly  an  ingredient  in 
fome  officinal  compofition’s. 

Shavings,  a  jelly,  a  volatile  al¬ 
kaline  fait  and  fpirit,  and 
an  empyreumatic  oil. 


A  fpTrituous  tinfture  ;  a  fy- 
rup  ;  and  an  ingredient  in 
feveral  officinal  compofl- 
tions. 


Aromatic  and  fti-  An  ingredient  in  feveral  ofiL 
mulant.  cinal  compofitions. 

Refrigerant. 

Violently^rathartic.  The  juice  infpiffated. 


The  feeds. 
The  feed. 

The  fruit. 


Refrigerating.  An  exprefled  oil. 


The  root. 


The  root.' 


Aromatic,  fllmu- 
lant. 

A  flrong  aftrin- 
gent." 

A  violent  emetic, 
diuretic,  and  al¬ 
terative. 


Aromatic,  aperi¬ 
ent,  and  emme- 
nagogue. 
Stomachic. 


An  effential  oil  by  diitiUa- 
tion  ;  and  giving  name  to  a 
plafter  and  cataplafm. 


Calcined,  and  producing  fait'? 
by  combination  with  feve¬ 
ral  acids,  and  with  volatile 
alkalis  Seer  Chemistry, 
Index • 


The  fruit  and  feeds.  Stomachic  and'cor- 
roborative. 


ATyrup  and  jeEy  of  the  fruit, 
and  mucilage,  of  the  feeds. 


The  root.  Narcotic,  but  * 

doubtful.  .  ,  M 

The  fruit  and  flow-  Refrigerant  and  A  diflifled  water  and  corifcrvc* 

era.  antiicorbutic. . 


'Cypcrus. ' 
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PARTS  USED  IN 
MEDICINE. 


virtues.  preparations  prom  them. 


lull 

Simple 


Cyperus  ( C .  IonguSy  Long  cyperus. 
Lin  ) 

Da&yltis  ( Phoenix  The  date-tree. 
flaky! If.  Lin. 


The  root. 
The  fruit. 


Caucus  Creticus 
{Athamanta  Cre- 
tenfiSy  Lin.) 

Caucus  fativus  (Z). 
car ota,  Lin.) 

Caucus  filve&ris 
(D.  carota . 
Lin.) 

Dens  Ieonis  ( Leon - 
todon.  tar  ax.  Lin . ) 

Di&amnus  Cretin¬ 
ous  ( Origanum 
dlftamnus ,  Lin.) 

DiCtamnus  albus 
(Lin.) 


Candy  carrot.  The  feeds. 


Aromatic  and  car¬ 
minative. 
Emollient  and 
(lightly  aftrin- 
gent.^ 
Aromatic. 


Ingredient  in  mithridate  an! 
theriaca. 


The  garden  carrot. 
Wild  carfot. 


The  roots. 
The  feeds. 


Powerfully  anti-  A  poultice  from  them  for  can 


feptic. 
Aromatic. 


cers,  and  a  marmalade. 


Dandelion. 
Dittany  of  Crete. 


The  root  and  herb.  Atteniiant,  but 
doubtful. 


Baftard  dittaiiy. 


The  leaves. 
The  root. 


Aromatic, 


Digitalis  (D.  p  nr - 
pur  cay  Lin.) 

Dolichos  ( D .  pru- 
riensy  Lin.) 

Doronicum.  See 
Arnica . 

Dulcamara  {Sola¬ 
tium  dulcamdrdy 

Lin.) 

Ebulus  {Sambucus 
ebulujy  Lin.) 

Elaterium.  See 
Cucumis . 

Elatine  ( Veronica 
officinalis y  Lin. ) 

Elcampane.  See 
£nu!a. 

Elemi  {Amyrls  tie- 
mtferay  Lin*) 

Eleutheria.  Sed 
CafcarlUa . 

Eudivia  ( Ctchorcum 
endlviay  Lin.) 

Inula  ( Inula  heU 
!eniumy  Lin.) 


Fox-glove. 


Couhage,  or  co- 

:n. 


witc 


An  efiential  oil  \  and  ingre¬ 
dient  in  feveral  officinal 
powders. 

Alexipharmac,  to¬ 
nic,  and  anthel¬ 
mintic. 

Emetic,  cathartic,  The  leaves  in  powder  or  in* 
and  diuretic.  fufion,  ufed  in  dropfies. 

The  hairy  matter  Anthelmintic, 
of  the  pods* 


The  leaves. 


Bitter-fweet,  of 
woody  night- 
(hade. 

Dwarf-elder,  or 
Danewort. 


The  herb  and  root.  Diaphoretic,  atte-  Watery  infufions. 
x  nuant,  and  ca¬ 

thartic. 

The  root,  bark,  Strongly  cathartic.  A  rob  from  the  berries.' 
leaves,  and  fruit. 


Flueliin,  or  feihale 
fpeedwcll. 


The  leaves. 


Diuretic  and  atte-  Gives  name  to  one  of  the  ofiL 
rtuant.  cinal  honeys. 


Gum  elemii 


Aromatic. 


Gives  name  to  an  ointment. 


Endive. 

Elecampane! 


The  leaves  and 
roots. 

The  rdot. 


Eruca  {Sifymbriutn  Rocket* 
amphiblumy  Lin.) 

Eryngium  ( E.ma - 
ritim.  Lin.) 

Eryfimum  {E.  offi* 
cinal €y  Lin.) 

Eupatorium  cana- 
binum,  (Lin.) 


Eryngo,  of  fea- 

holly. 

Hedge-tnuftard* 


The  feeds. 
The  root. 


Aperient  and  refri¬ 
gerant. 

Expectorant,  do-  Spirituous  artd  watery 
machic,attenu-  trafta.  A  confeftioiJi 
ating,  and  to- 
tiid. 

Stimulant. 


Euphorbium  (Ew- 
phorbia  officinalis  y 

Lin.) 


Hemp-agrimony, 
water-agrimony, 
or  water-hemp. 
Euphorbium* 


Aperient  and  diu¬ 
retic. 

The  recent  planti ^^ttentfant  and  diu- 
retie. 

The  leaves*  Attenuant,  corro¬ 

borant,  and  an¬ 
ti  fcorbut  it. 

Sternutatory.  Fowden 


F*b5> 
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Faba  Indica,  feu  St  Ignatius’s  bean.  The  feeds  ;  (the  Antlfpafmodic. 
San£ti  Ignatii,  root,  the  co- 

(  Jgnatia  amarat  lumbo. ) 

Lin.) 

Faba  vlcla  ( Vtcta  The  garden-bean.  The  feeds  and  flow-  Nutritive  and  cof- 


faba ,  Lin.) 

Fagopyrum  ( Po-  Snakeweed 

bg'  M°pyr' 

Lin.) 

Farina  triticl  vel  Bran, 
avenae. 

Ferrum.  Iron. 


ers. 

The  feeds. 


metic. 

Refrigerant. 

Dlfcutlent. 

Corroborative  and 
alterant* 


A  diflilled  water  from  the 
flowers* 


Ficus.  See  Cartca. 

Filipendula  (Spiraa  Common  dropwort.  The  root.  Aflrlngent  and  cor- 

f Upend.  Lin.)  roborant. 

Filix  (Polypodium  The  male  fern.  The  leaves  and  root*  Anthelmintic  and  Powder. 

flix  mas ,  Lin.)  deobftruent* 

FlammulaJovis(C/e*  Upright  virgin’s-  The  leaves  and  Very  acrid. 
math  Jlammula ,  bower.  flowers. 

Lin.) 


lnfufions  in  wine  ;  the  metal 
reduced  to  a  calx  by  rull, 
or  by  fire,  and  fome  falls 
produced  from  it  by  com¬ 
binations  with  different  a- 
cids.  See  Chemistry  /*- 
dex. 


Foeniculum  dulceet  Sweet  and  common 
vulgare  (  Anethum  fennel. 

fame .  Lin.) 

Foeniculum  aquati-  Waterwort* 
cum  ( Phellandri - 
um  aquat.  Lin.) 

Fcenum  Grascum  Fenugreek. 

(  Prig  one  lla  fanum- 
gracum,  Lin.) 

Formica  (F.  rufa ,  The  ant. 


The  feeds,  roots.  Aromatic,  ftimu- 
and  leaves.  lant,  and  carmi¬ 

native. 

Theleavesandfeeds.  Corroborant. 


The  feeds. 


Emollient. 


The  whole  infeft.  Stimulant. 


Powder  for  fprinkling  on  can¬ 
cerous  and  venereal  ulcers; 
infufion  and  extract  for  in¬ 
ternal  ufe,  in  wallings,  &c. 
from  lues  venerea. 

A  iimple  water ;  and  an  in¬ 
gredient  in  one  or  two 
compofitions. 


Chiefly  ufed  in  cataplafr»&, , 
fomentations,  emollient  glyr  - 
fters,  &c. 

An  oil  and  acid  fpirit. 


Fragaria  ( F.  vefca}  The  flrawberry 

The  leaves  and 

Aflringent,  corro¬ 

Lin.)  bulh. 

fruit. 

borant,  and  refri¬ 

Frangula  ( Alnus  ni-  Black  alder. 

The  bark. 

gerant. 

Violently  cathartic. 

; 

gray  Lin.) 

Fraxinella  ( Didam -  White  or  baftard 
ms  albusy  Lin.)  dittany. 

The  root. 

Diaphoretic.  - 

Fraxinus  ( F.  excel -  The  alh-tree. 
for y  Lin.) 

The  bark  and  feeds. 

Aflringent  and'fti- 
mulant. 

< 

Fuligo  ligni  fplen-  Shining  woodfoot. 
dens 

Antifpafmodic. 

A  fpirituous  tin&ure. 

Fumaria(F.  ojfcina -  Fumitory. 

Its,  Lin.) 

The  leaves. 

Stimulating,  atte- 
nuant,*  and  an- 
tifcorbutic. 

Fungus  melitenfis 
(  Cynomorium  coc - 

The  fl.ms  and  tops.  Tonic  and  aftrin- 
gent. 

Decoftion  and  tindlure. 

cm.  Lin. ) 

Galanga  minor  Galangal.. 

The  root. 

Stomachic. 

Kempferia  Galan - 
gal,  Lin.) 

Galbanum  ( Bubon  Galbanum. 
galbanum ,  Lin.) 

The  gum. 

Antihyftcric.* 

Art  ingredient  in  feveral  offi¬ 
cinal  compofitions. 

Galcgq, 
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Goat’s  rue. 

Galls. 


PARTS  USED  IN 
MEDICINE. 


VIRTUES. 


Li 

PREPARATIONS  FROM  THEM.  Sim 


Galega  ( G.  officina¬ 
lis  ,  Lin.) 

-  Gal  lx  ( ex  £hierc. 
cerr.  Lin. 

Gallium  luteum  { G . 
everumi  Lin.) 

Gambogia.  Sec 
Gummi  gambogia > 
infra 

Genifta  ( Spartium 
fccparium ,  Lin.) 

Gentiana  ( G.lutea, 
Lin.) 


The  herb. 


Yellow  ladies  bed-  The  tops, 
ftraw,  or  cheefe- 
rennet. 


Diaphoretic,  but 
very  doubtful. 
Ailringent(M). 

Aftringent. 


Broom. 

Common  gentian. 


The  leaves,  flowers,  Diuretic  and  ca~ 


and  feeds. 
The  root. 


Ceoffara  ( G.  iner- 
misy  Lin.) 

Geranium  Rober- 
tianum  (Lin.) 

Ginfeng  ( Panax  Ginfeng. 
qutnquefoL  Lin.) 

-Gladiolum  luteum 
{Iris  pftudaconiSy 
Lin.) 


Cabbage-bark,  or 
worm-bark  tree. 
Herb  Robert. 


Glycyrrhiza  >{G. 
glabray  Lin.) 


Yellow  water-flag, 
baftard  acorus,or 
water  flower-de- 
luce. 

Liquorice. 


Quick-grafs. 


The  pomegranate. 
Hedge-hyflop. 


The  bark. 
The  leaves. 
The' root. 
The  root*. 

The  root. 

The  roots. 


•  Gramen  caninum 
(  T riticum  r opens , 

Lin.) 

Grana  paradifi  {A-  Grains  of  paradife.  The  feeds. 
fncrrwm  gr.  par . 

Liu.) 

Granatum  {Punica 
granatum>  Lin.) 

Gratiola  (  G. officina¬ 
lis ,  Lin.) 

Guajacum  ( G.  offici¬ 
nale ,  Lin  ) 


Lignum-vitse,  or 
guajacum. 


The  fruit  and 
flov/crs. 

The  herb. 

The  wood  and 
bark. 


-Gummi  arabicum  Gum-arabic. 

( Mimofa  niloticay 
Lin.) 

Gum  ammoniacum  Gum-ammoniac. 
(  Ferula  meoides , 

Lin.?) 

'Cum.  afafcetida  Afafoetida. 

( Ferula  afaf. 

Lin  ) 

fGum.  bdellium.  Bdellium. 

#Cum.  benzoin  (Ter-  Benzoin* 
min  alia  benzoin  y 
Lin.  S ty  rax  hen- 
zee  y  Lond.  Ph. 

Tranf.) 

N°  197. 


thartic. 

Stomachic  and  fti-  A  fpirituous  tin&ure,  ^and  an 
xnulant.  ingredient  ih  many  officinal 

compofitions. 

Anthelmintic  and  Powder,  deco&ion,  fyrup,  ex- 
purgative.  tradi. 

Altringent,  but 

very  doubtful.  %  t 

Stimulant  and  cor¬ 
roborant. 

Strongly  cathartic. 


Emollient  and  pec-  An  extract  and  powder.  Arr 
toral.  ingredient  in  many  officinal 

compofitions. 

Aperient. 


Aromatic  and  fii- 
mulant. 

Refrigerant  and 
aftringent 

Emeticand  cathar¬ 
tic. 

Aperient,  flimu- 
lant,  and  cor¬ 
roborative. 

Aftringent  and  mu¬ 
cilaginous. 


Aperient,  antifpaf- 
modic,  and  emol- 
2  lient. 

The ‘concrete  juice.  Antihyftericandan- 
■thelmintic. 


An  extra£t,  two  tinctures* 
and  a  gummy  rqfin  An 
ingredient  in  many  officinal 
preparations. 

An  ingredient  in  a  great  num¬ 
ber  of  officinal  compofi¬ 
tions. 

A  folution.  An  ingredient 
in  feveral  pedtoral  compdii  < 
tions. 

Tindturea. 


Sudorific,  diuretic, 
and  emollient. 

'Cofmctic.  An  ingredient  in  feveral  ano^ 

dyne  compofitions. 


Gum* 


^m)  Dr  Cullen  informs  us,  that  an  cintment  compofcd  of  one  part  of  powdered  galls  and  eight  of  hogs* 
Jard  13  a  common  remedy  for  the  hamenhoids,  and  has  been- found  efficacious. 


■Lift  of 
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Galbanum. 

Gamboge, 


Kino. 

Labdanum. 


Gum  lac. 


Gum.  elemi  ( Amy «  Elemi. 
ri  s  cle  m  if  era,  L  i  n . ) 

Gum.  galbanum, 

(  Bub  on  gala  Ein . ) 

Gum  gambogia 
(  Gambogin  gutta , 

Ein.  Stalagmites 
gambogioides , 

Murray  ) 

Gum  kino. 

Gum  labdanum 
(Gift ns  ladamf&ra , 

Lin. ) 

Gum  lacca  ( Coc - 
cus  lacc-a,  Ein. 
habitans  in  Fi- 
curdigiefa ,  i  n  MU 
r.wfa  cineraria ,  & 
aliis. ) 

Gum.  maflic,  (PI-  Maftich. 

Jlachia  kntifeus , 

*  Ein.) 

Gum.  myrrha.  Myrrh. 


Gummi  olibanilm,  Olibanum, 
(  Juniper  us  Lycia , 

Ein.) 

Gummi  opoponax  Opoponax, 
( Pajlinaca  vpopo- 
nax,  Lin.) 

Gum.  fanguis  dra- 
conis.  Vid.  San - 
guiiy  infra. 

G um.  Senegal  ( Mi¬ 
me  fa  Serug.  Ein.) 

Gum.  flyrax.  Sec 
Sty  rax,  infra. 

Gum.  thus.  See 
Thus,  infra. 

Gum.  tragacanth 

(dji  r again  s  trag. 

Lin.) 

Haematites. 


Gum  tragacanth, 
r  commonly  gum- 
dragon. 
Blood-hone. 


UQ.  of 

virtues.  preparations  from  them. 


Hedera  arborea  Ivy. 

( Hedera  helix .  Lin. ) 

Hedera  terreflris,  Ground-ivy. 

(  Glechoma  hede - 
racea ,  Ein  ) 

Helenium.  See  E - 
nula ,  fupra. 

Helleborafter  ( Fee -  Bear’s  foot. 
tidus,  Lin.) 

Helleborus  albus,  White  hellebore. 

(  V tratrum  alb. 

Lin. . 

Helleborus  niger  Black  hellebore,  or  The  root 
(Lin.)  Melampodium. 

Vol.  X.  Part  II.  2 


The  leaves,  berries, 
and  refin. 

The  leaves. 


The  leaves. 
The  root. 


Aromatic. 

Antifpafmodic. 


An  efiential  oil,  and  gives 
name  to  ointment. 

An  ingredient  in  many  anti* 
hyfteric  medicines. 

Emetic  and  cathar-  Gives  name  to  a  certain  kind 
©f  pills. 


Aftringent. 

Stomachic. 


Aftringent. 


Corroborant. 


Antifpafmodic  and 
corroborant. 

Aftringent,  but  un- 
certain. 

Attenuant  and  fti- 
mulant. 


A  tin&irre. 

An  ingredient  in  the  ftomju 
chic  pills  and  plafters, 

A  tm&urc. 


A  tincture,  and  an  ingredient 
in  many  officinal  compofi- 
tions. 

An  ingredient  in  fome  pow¬ 
ders,  and  other  officinal 
compofitions. 

An  ingredient  in  fome  offici¬ 
nal  compositions. 


Aftringent  and  mu¬ 
cilaginous. 


Aftringent  a»d  cor¬ 
roborant. 

Aftringent  and  cor¬ 
roborative. 

Diaphoretic. 

Aperient  and  cor¬ 
roborant. 


Emetic,  purgative,  Syrup, 
andanthelmintic. 

Moft  violently  erne-  A  tinfturc  and  honey,  /or. 
tic  and  errhinc.  merly. 

A  powerful  altera-  A  tincture  aftd  extraft. 
tive  and  enune-  *  f 

nagogue. 

4P 


Hepatic* 
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Hepatica  nobilis 
[Anemone  hepatic . 
Lin.) 

Hermoda&ylus, 
{Iris  tuber  of  a, 
Lin.) 

Herniaria  (H. gla¬ 
bra. ,  Lin.) 

Hippocaftanum 
(JEfcul,  hippocaft . 
Lin.) 

Horde  am  '  H.  dijli- 
chon ,  Lin.) 

Horminum  (Salvia 
horminuniy  Lin.) 

Hydrargyrus.  See 
Argentum  vivunty 
fupra. 

Hydrolapathum 
(Rumex  aquali- 
cusy  Lin. 

Hyofciamus  (//. 

'  niger,  Lin.) 

Hypericum  ( H . 

perforatum ,  Lin.) 

Hypociftis  [Cyti- 
fus  hypocifl.  Lin.) 

Hyflopus  ( H .  e$r- 
cinalisy  Lin.) 

Jalappa  ( Convolvu¬ 
lus  jalappa ,  Lin.) 


ENGLISH  NAMES. 

Noble  liverwort. 

Hermoda&yl. 

Rupture-wort. 

Horfe-chefnut. 

Barley. 

Garden-clary. 


parts  used  in 

MEDICINE. 

The  leaves. 

The  root. 

The  leaves. 


VIRTUES. 

Cooling  and  corro¬ 
borant. 

Purgative,  but 
doubtful. 

Aftringent. 


Lift  of 

PREPARATIONS  FROM  THEM.  SimPle»* 


The  bark  and  fruit.  Corroborant  and 
errhine. 

Refrigerant. 

The  leaves  and  Corroborative, 
feeds. 


A  deco&iofir 


Great  water-dock.  The  leaves  and  Alterant  and  laxa- 
roots.  tive. 


The  common  wild 
or  black  hen-bane. 
St  John’s  wort. 

Hypociftis. 

Hyffop. 

Jalap. 


The  leaves  and  Narcotic.  Cataplafm,  plafter,  powdef, 

feeds.  ointment. 

The  leaves,  flowers, ^Diuretic,  fudorific,  Gives  name  to  a  coloured 


Japonica  terra.  See 
Catechu ,  fupra. 

Imperatoria  (I*  of-  Mafter-wort/ 
truthium ,  Lin.) 

Indian  root.  See 
Radix  Indie  ay  in¬ 
fra. 

Ipecacoanha  (Pfg-  Ipecacuanha. 
chatria  emeticay 
Lin,) 


and  feeds. 
The  juice. 

The  leaves. 

The  root. 


The  root. 


The  root  (n.) 


and  alterant. 
Aftringent. 


oil. 

Juice  infpiffated. 


Aromatic  and  pec-  A  diftilled  water, 
toral. 


Cathartic. 


Aromatic. 


Anextraft,  a  fimple  tin&ure, 
acomponnd  tindure,  a  re- 
fin,  and  powder. 


Emetic  and  cathar-  A  vinous  tinfture,  and  apovr- 
tic.  der. 

Iris- 


(n)  A  root  has  been  fometimes  imported,  under  the  name  of  white  ipecacuanha  ( viola  ipecacuanha7  Lin.),, 
which  has  little  or  nothing  of  the  virtues  of  the  true  kind.  More  dangerous  abufes,  however,  have  been 
pra&ifed  by  the  fubftitution  or  mixture  of  the  roots  of  a  kind  of  apocynumy  which  have  been  found  to  ope¬ 
rate  with  great  violence  both  upwards  and  downwards,  fo  as  to  prove  fatal  in  fome  cafes.  They  may,  how¬ 
ever,  eafily  be  diftinguifhed  by  their  colour,  which  is  a  deep  reddifh  yellow,  while  the  true  ipecacuanha  is 
pale  coloured  or  greyilh  :  the  poifonous  roots  are  like  wife  larger,  the  fiffures  more  diftant,  and  the  interme¬ 
diate  fpaces  fmoother,  than  in  the  true  ipecacuanha.  This  root  is  found  to  increafc  the  purgative  virtue  of 
jalap  remarkably.  Lr  Aikin-  informs  us,  that  15  grains  of  jalap,  with  two  or  three  of  ipecacuanha,  purge 
more  than  twice  the  quantity  of  jalap  by  itfelf.  b 

V  ^  ^ate  (fa>*s  M°nr°)>  a  notion  has  prevailed,  that  the  keeping  up  a  naufea  by  means  of  fmall  dofes 
cf  ipecacuanha,  or  of  watery  folutfon  of  emetic  tartar,  was  of  great  fervice  in  promoting  the  cure  of  fevers, 
as  well  as  of  uxes,  from  a  belief  that  they  affe&ed  the  nervous  fyftem,  and  were  capable  of  exciting  the  ac¬ 
tion  of  the  extreme  veffels,  and  of  increanng  the  fecretions  by  the  ikin,  and  of  the  internal  organs.  Hither¬ 
to  1  have  not  found  this  method  to  anfwer  my  expe&ations ;  and  I  have  always  obferved,  that  fuch  a  dofe  of 
an  emetic  as  emptied  the  ftomach  freely,  .and  gave  a  fhake  to  the  whole  frame,  had  a  much  better  effedl  than  * 

3  thofe 


M  A 

Lift  of 

Simples*  TfeCHMlT At  NAMES*  ENGLISH  NAMES. 

Ins  Florentina,  Florentine  oris, 
(Lin.) 

Iris  paluftris.  See 
Gladiolum ,  fupra. 

Juglans  (J*  regia  f  The  walnut-tree. 
Lin.) 

Jujuba,  (Rhamnus  Jujubes. 

zizyph.  Lin.) 

Juncus  odoratus. 

See  Calamus ,  fu¬ 
pra. 

Juniperus  (J.  com*  Juniper. 
munisy  Lin.) 

Kermes  ( Coccus  Kermcs. 

querc.ilic .  Lin.) 

Kino.  See  Gum 
Kinoy  fupra. 

Lac.  Milk. 
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MEDICINE. 


VIRTUES. 
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Lift  of 

PREPARATIONS  fROM  Simple?. 


The  rdot. 


The  fruit. 


The  fruit* 


Aromatic  and  fti-  An  ingredient  in  feveral  pec* 
mulant.  toral  medicines. 


The  kernel  emol¬ 
lient,  the  (hell 
aflringent. 

Emolii  ent  and  bal- 
famie. 


Garden  lettuce. 
Wild  lettuce. 


Lacca.  See  Gum 
Laccay  fupra. 

La&iica,  fatv- 
va,  Lin.) 

Lacluca  virofa, 

(Lin.) 

Ladanum  ( Cijlus  Ladanum. 
creticusy  Lin.) 

Lamium  album 
(Lin. } 

LavendulA  ( L .  Spt 
cay  Lin.) 


The  berries,  wood.  Carminative  and  Aneflential  oil,  and  fpirittiftiil 
and  rdin.  ftomachic.  water.  Ingredient  in  fevei 

ral  officinal  compofitionn. 
Aflringent  and  cor-  A  confeftion. 
roborant. 


Analeptic  and  con-  A  faccharfne  fait, 
roborant. 


White  archangel, 
or  dead-nettle. 
Greater,  or  broad¬ 
leaved  lavender. 


The  leaves  and 
feeds. 

Juice. 

The  gum-refin. 

The  leaves  and 
flowers. 

The  flowers. 


Suppcfed  narcotic 

Laxative,  diuretic, 
and  diaphoretic. 


Laurus  [L.  nobilisy  The  bay-tree. 


-in, 


) 


£,entifcus  ( Pijlacia 
lentifcusy  Lin.) 
Lepidium,  [L.lati- 
fol.  Lin.) 

LeviflicUm  {Ligtt- 
jlicum  levijlicumy 

Lin.) 

Lichen  cinereus  ter- 
reflris  (L.  cani- 
nusy  Lin.) 


The  lentifc  or  ina- 
ftich  tree. 

Common  broad  dit- 
tander,  pepper- 
wort,  or  poor 
man’s  pepper. 

Lcvage. 


The  leaves  and  ber¬ 
ries. 

The  wood. 

The  leaves. 


6uppofed  corrobo¬ 
rant. 

An  excellent  cor¬ 
dial  and  aroma¬ 
tic* 

Carminative  and 
antifpafmodic. 

Aflringent,  tonic, 
and  diuretic. 

Antifcorbutic  and 
diuretic. 


An  extraft. 

Ingredient  in  the  ftomachic 
plafter. 

An  effential  oil,  a  Ample  and 
compound  fpirit,  and  a 
conferve.  An  ingredient  in 
feme  officinal  preparations. 

An  exprefled  oil.  An  ingre* 
dient  in  different  compofi- 
tions. 


The  root  and  feed.  Aromatic. 


Ingrediefttsin  fonle  compound 
waters. 


Afh-coloured 
ground  liver¬ 
wort. 


Lichen  iflandicus  Eatable  liverwort. 
(Lin.) 


The  whole;  Recommended  by  Principal  ingredient  in  the 

Dr  Mead  as  a  fpev-  puhis  antiiyjus. 
eifle  again  ft  the 
bite  of  a  mad  dog,  . 
but  without  foun¬ 
dation. 

The  herb.  Nourifhing,  antifep- 

tic,  and  laxative. 


4  P  Z 


Lignum 


tKofe  frequently  repeated  fmall  dofes,  tthich  kept  the  patient  in  a  difagreeable  uneafy  fituation  for  hours  to¬ 
gether  ;  and  I  am  perfuaded,  that  nt>  pra&itioner  of  experience,  who  has  attended  large  hofpitals,  where  he 
has  had  an  opportunity  of  trying  and  feeing  the  effe&s  of  different  medicines,  will  ever  recommend  this  nau- 
fcating  method  for  general  praftice  in  fevers,  though  it  may  be  of  ufe  in  fome  particular  cafes.” 
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Lifl  of 
dimples. 


TECHNICALNAMES.  ENGLISH  NAMES. 


PARTS  USED  IN 
MEDICINE. 


VIRTUES. 


PREPARATIONS  FROM  THEM* 


Simples* 


Lignum  campe-  Logwood, 
chenfe  (H&- 
matoxylum  cam - 
pech .  Lin.) 

Lignum  rhodium,  Rofe-wood. 

(  Gentfla  canar'i - 
cnfisy  Lin.) 

Liguflicum.  See 
JLeveJlicum , 
fupra. 

Lilium  convallium,  Lilly  of  the  valley. 
( Conval.  mat  ah 
Lin.) 

Lilium  album,  (A.  White  lily. 
candidum>  Lin.) 

Limon,  ( Citrus  me-  The  lemon-tree. 
died,  Lin.) 

Linaria  Clntirrhi-  Toad-flax. 
numlinarla ,  Lin. ) 

Lingua  cervina,  Hart’s  tongue. 

( Afplemum  fcclo- 
pend .  Lin.) 

Linum  catharticum  Purging  flax. 

(  Euphorbia  lathy  - 
rus ,  Lin.) 

Linum  Sativum  Flax. 

( L .  lifitatiJJJmum, 

Lin.) 

Liquida  ambra  (a-  Sweet  gum,  or  fto- 
cerjiegundoyTJin.)  rax  tree. 

Lithofpermum  (A.  Gromwell. 
officinale  >  Lin.) 

Lobelia  ( L.Jiphihti •  Blue  cardinal 
ea ,  Lin.)  flower. 

Lujula,  or  wood- 
forrel,  See  Ace- 
t  of  Ala ,  fupra. 

Lumbrici  etlimaces  Earth  worms  and 
terreftres.  fnails 

Lupinus  ( L .  alius,  White  lupines* 
Lin.) 

Lupulus  ( HumitL  Hops. 
lup .  Lin.) 


The  wood.  Aftringent.  An  extra £1. 


The  wood.  Cordial.  An  effeatial  oil. 


The  root  and  flow¬ 

Cephalic  and  ner^ 

ers. 

vine. 

The  root. 

Emollient. 

Poultice. 

The  fruit. 

Aromatic,  an  tifeor- 

An  cflential  oil  ;  an  ingredw 

butic,  and  cordial. 

eat  in  feveral  compofitions. 

The  leaves. 

Diuretic  and  ca¬ 
thartic,  but 

doubtful. 

* 

The  leaves. 

Aperient. 

The  leaves. 

Cathartic. 

Infiilion  in  whey.  Dried 
powder. 

The  feed. 

Emollient. 

An  cxprcflrd  oil.  CataplaCm- 

The  refmous  juice. 

Aromatic  and  cor¬ 
dial. 

The  feeds. 

Refolvent ;  lithon- 
triptic. 

The  root  (o). 

Alterant,  anddeter- 

Deco£xion. 

gent. 

Aperient  and  ana¬ 
leptic. 

Deco&ion  in  mitkv 

The  feeds. 

Anthelmintic. 

The  loofe  leafy  Diuretic  and  floma- 
.  heads  which  chic, 

grow  upon  the 
tops  of  theftalks. 

Lycoperdos* 


(o)  This  root  was  long  a  famous  fecret  among  the  North  American  Indians  for  curing  the  venereal  difeafe. 
The  fecret  was  purchafed  by  Sir  William  Johnfon,  and  has  been  published  in  the  writings  of  Bartram,  Kalnv 
&c.  The  following  method  of  ufing  it  is,  by  Dr  Aikin,  recommended  as  the  belt :  “  A  deco&ion  is  made 
of  an  handful  of  the  roots  in  three  meafures  of  water.  Of  this  half  a  meafure  is  taken  in  the  morning 
fading,  and  repeated  in  the  evening;  and  the  dofe  is  gradually  increafed  till  its  purgative  efle&  becomes, 
too  violent,  when  the  medicine  is  for  a  time'to  be  intermitted,  and  then  renewed  till  a  perfect  cure  is  effected. 
Onp  dofe  daily  is  fufficient  during  the  latter  part  of  the  treatment;  and  the  regimen,  during  the  whole  procefs^ 
is  to  be  equally  Arid  with  that  obferved  in  a  courfe  of  mercurial  falivation.  From  the  third  day,  the  ulcers 
are  to  be  welt  wafhed  twice  daily  with  the  deco&ion  ;  and  it  is  Paid,  that  when  they  are  very  deep  and  foul, 
the  Indians  fprinkle  them  with  powder  of  the  internal  bark  of  thefpruce  tree.  By  this  method  we  are  allured 
that  inveterate  venereal  complaints  are  cured  without  the  aid  of  mercury 
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Lift  of 
Simples. 


Lvcoperdon  ( L .  Puff  ball,  or  dufty  The  whole.  Styptic. 

bovifta,  Lin  )  mufhroom. 

Macis.  See  Nux 


Mofchata ,  infra. 

Majorana  ( Ori -  Sweet  marjoram; 

ganum  major  ana , 

Lin.) 

Malabathrum (Lau-  Indian  leaf. 
rus  cajjtay  Lin* ) 

Malva  ( M.  fylvejl -  The  mallow. 
risy  Lin.) 


Theleavesand  flow-  Aromatic  and  er- 
crs.  rhine. 

Aromatic. 

The  leaves  and  Emollient, 
flowers. 


An  effential  oil. 


An  ingredient  in  mithridate- 
and  theriaca. 

Ingredient  in  the  deco&ior*- 
for  glyflers,  ufed  alfo  in  ca- 
taplafms  and  fomentations: 
formerly  there  was  a  con- 
ferve  of  the  flowers. 


Malus  ( Pyrus  ma -  The  apple-tree; 
Jus,  Lin. ) 

Mandragora  ( Atro -  The  mandrake. 
pa  M and  rag. 

Lin.) 

Manna  (Fraxlnus  The  manna  afii. 
or  mis  y  Lin.) 


The  fruit. 
The  leaves. 


The  concreted 
juice. 


Marrubium  {M.  White  horehound.  The  leaves- 
vulgar ey  Lin.) 

Marum  Syriacum,  Syrian  herb  ma-  The  leaves. 
(Teucrium  mar .  flich. 

Lin.) 

Mafliche.  See 
Gum  majlicy 
fupra. 

Matricaria  (M.par-  Feverfew.  The  leaves  and. 

thenium,  Lin.)  flowers. 

Mechoacanna,  White  jalap,  or  Me-  The  root. 

(  Convolvulus  me-  choacan. 

choac.  Lin.) 

Mel.  Honey. 


Melampodium.  See 
Hellcborus  niger% 
fupra. 

Melilotus  ■.  (Trifoli-  MeUlot. 

'  vm  melilot.  Lin.) 

MelifTa  (M.  cfficin*  Balm. 

Lin.) 

Melo  Cucumis  The  melon. 

melpy  Lin.) 

Mentha  crifpa  Danifh  or  German 

(Lin.)  curled  mint. 


The  leaves  and 
flowers. 

The  leaves. 

The  feeds. 

The  herb* 


Mentha  vulgaris, 

(  M.  viridisy  Lin. ) 


Spearmint. 


The  herb. 


Refrigerant  and 
laxative. 
Narcotic. 


Laxative.  Gives  name  to  an  officinal  lo- 

hoch,  and  enters  feveral  o- 
ther  compofitions. 

Stomachic  and  ape-  An  ingredient  in  theriaca  (p). 
rient. 

Aromatic  and  er-  An  ingredient  in  fome  cepha~- 
rhine.  lie  {cuffs. 


Aperient  and  an- 
tifpafmodic. 
Cathartic. 


Aperient  and  de¬ 
tergent. 


Emollient  and  car-  Gives  name  to  a  plufler. 
minative. 

Aromatic.  An  effential  oil,  and  an  in- 

fufion. 

Refrigerant  and 
emollient. 

Aromatic  and  cor-  A  diitilled  water/ effential  oil, 
dial.  and  effence.  An -ingredient 

in  feveral  officinal  prepara  ¬ 
tions. 

Aromatic  and  cor-  A  diflilled  water,  an  effential 
dial.  oil,  a  fpirit,  and  effence. 

An  ingredient  in  feveral  ; 
officinal  preparations. 

Mentha.  * 


(p)  The  juices  of  horehound  and  plantain  mixed  are  remedies  of  great  repute  in  America  againfl  the  bite 
of  the  rattlefnake.  They  are  given  by  fpoonfuls  at  fliort  intervals  ;  while  at  the  fame  time  the  wounded  part 
is  covered  with  a  cataplafm  of  the  fame  herbs  bruifed.  The  good  effe&s.are  faid  to  be  fpcedy,  and  the  Tecc-  ^ 
'Very  of  the  patient  complete  and  certain. 


6jb 
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English  names. 


PARTS  USED  IK 
MEDICINE. 


Mentha  piperitis 
(  M,  piperita , 
Lin.) 

Pepper-mint; 

The  herb. 

Mercurialis  {PL 
annua ,  Lin.) 

Frdilch  ihercury. 

The  leaves. 

Meum  ( ALthufa 
meiiiriy  Lin.) 

Spignel. 

The  root. 

Mezereon  ( Daphne 

Mezereon,  or 

The  bark  of  the 

mezertuniy  Lin. ) 
Millefolium  {(A- 

fpurge  olive. 

root. 

MiUefoil,  or  yar¬ 

The  leaves  and 

chilled  millefoL 
Lin.) 

row. 

flowers. 

VIRTUES.  PREPARATIONS  FROM  THEM. 

Aromatic  and  cor-  A  dialled  Water,  efTential  oil, 
and  eflence.  An  ingredient 
in  feveral  officinal  prepara- 
tions. 

Emollient  and  laxa-  A  fyrup, 
tive. 

Aromatic  and  car¬ 
minative. 

Violently  cathartic.  Deco&lon  and  powder. 

Mildly  aftringent  An  eflential  oil. 
and  aromatic* 


3  imp] 


Millepede  ( Onifcus 
afellusy  Lin.) 


Wood-lice,  hog- 
lice,  or  flattru. 


Diuretic. 


Minium.  See 
Plumbum ,  infra. 

Morfus  diaboli  Devil's  bit. 
Scabiofa  fuccifa, 

Lin.) 

Morus  nigra  (Lift.)  The  mulberry-tree. 


The  infefts  dried  and  powder¬ 
ed  $  an  infufion  irl  wine;  al- 
fo  an  ingredient  in  fome 
other  officinal  preparations. 


The  leaves  and 

roots. 

The  fruit  and  bark 
of  the  roots. 


Diaphoretic. 


Mofchus  ( M.  moj* 
chiferus,  Lin.) 

Myriftica.  See 
Nux  mofchatdy 
infra. 

Myrobalani  ( Pru - 
nus  myrobalanusi 
Lin.) 

Myrrha.  See  Gum 
myrrha ,  fupra. 

Myrrhia  {Stfon 
Canadcnfe,  Liu.) 

Myrtillus  ( Vaccini - 
ummyrtiL  Lin.) 

Myrtus  (M, commu¬ 
nis,  Liri.) 

Nap  us  ( Brajfica  na- 
pus,  Lin.) 

Nardus  Indica, 

(Andrapogon  nar¬ 
dus  ,  Lin.) 

Nafturtium  aquati- 
cum  ( Stfymbrium 
najlurtiuniy  Lin.) 

Nafturtium  hor- 
tenfe  ( Lepidium 
jativum ,  Lin.) 

Nepeta  (Ar.  cataria ,  Nc|5,  or  catmint. 
Lin. ) 

Nephriticum  lig-  Nephritic  wood, 
num  ( Guilandina 
mortnga ,  Lim) 

Nicotiana  ( Nicotia -  Tobacco. 
na  tabacum-y  Lin.) 


•Mufk* 

MyVob&lans. 

Sweet  cicely. 

Whortle-berry. 

The  myrtle. 

Sweet  navew,  or 
haveW  gentle. 
Indian  nard. 

Water  crefles. 

Garden  creftes. 


The  fruit. 


The  leaves  and 
feeds. 

The  leaves  and 
berries. 

The  berries. 

The  feeds. 

The  roots. 

The  leaves  and 
juice. 

The  leaves  and 
feeds. 

The  leaves. 

The  wood  in  fub- 
ftance. 

The  leaves; 


Refrigerant,  aftrirl-  A  fyrup  from  the  juice  of  tli2 
gent,  and  anthel-  fruit, 
mintifc. 

Diaphoretic  and  A  julep, 
antifpafmodie. 


Purgative. 

Diuretic. 

Aftringent; 

Aftringent. 

Aromatic. 

Stomachic  and  car¬ 
minative. 

Aperient  and  anti- 
fcorbutic. 

Aperient  and  anti¬ 
scorbutic,  but 
much  weaker 
than  the  former.- 

■Aromatic  and  cor¬ 
dial. 

Diuretic,  but  un¬ 
certain. 

Violently  emetic, 
cathartic,  and 
narcotic. 


An  ingredient  in  the  theriac& 

Ingredient  in  the  mithridat* 
and  theriaca. 

An  ingredient  in  the  fueci 
fcorbutici. 


An  extraS  recommended  t>y 
Stahl  and  other  German 
phyficians. 

Nigella 


MATERIA  MEDIC  A. 


,ift  of 

jiples.  TECH  NICAL  NAMES.  ENGLISH  NAMES. 

Nigella  ( Nlgella  Fennel-flower. 
fativa,  Lin.) 


PARTS  USED  IN 
MEDICINE. 

The  feeds. 


Nitrura. 


Nitre  or  falt-petre. 


VIRTUES. 

Aperient  and  diu¬ 
retic,  but  uncer¬ 
tain. 

Diaphoretic,  diure¬ 
tic,  and  refrige¬ 
rant. 


The  leave*. 


vering  called 


Nummuiaria  ( Ly  Moneywort,  or 
Jimachia  nummu -  herb  twopence. 

lari  a,  Lin.) 

Nux  mofchata  The  nutmeg-tree.  The  fruit,  and  co- 
C Myriftica  aro - 
maticatUin .  My¬ 
riftica  mofchata 
Adi.  Holm.) 

Nux  piftachia  {Pi-  The  piftachia-tree.  The  fruit. 
jlachia  veray  Lin.) 


Nux  vomica 
{Strychnos  nux 
vom.  Lin.) 
Nymphaea  alba 
{Lin.) 

Ochra 


Nux  vomica* 


The  fruit. 


White  water-lily.  The  roots  and 
flowers. 

Yellow  ochre. 


Genanthe  ( Oe .  cro -  Hemlock  drop-  Leaves  and  root. 
cata,  Lin.)  wort. 


Olibanum.  See  Gum 

olibanumy  fupra. 

Oliva  ( Olea  Euro -  The  olive-tree.  The  fruit. 
p<zay  Lin.) 

Ononis  ( 0 .  fpinofa ,  Reft-harrow,  cam-  The  root. 

Lin.)  mock,  or  petty- 

whin. 

Opium  ( Papaver  The  Afiatic  poppy.  The  infpiflated 
Orient ale ,  Lin#)  juice. 


Antifcorbutic. 


An  excellent  aro¬ 
matic,  cordial, 
and  ftomachic. 


Emollient  and  ana¬ 
leptic. 

Narcotic. 


Aftringent  and 
corroborative. 
Aflringent,  but 
very  weak. 

A  virulent  poifon  : 
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An  acid  fpirit  and  fixed  alka¬ 
line  fait,  an  aqueous  decoc¬ 
tion  or  folution,  troche*. 
An  ingredient  in  many  o- 
ther  officinal  preparations. 


An  exprefled  oil,  falfely  call¬ 
ed  oil  of  mace  ;  an  effential 
oil;  a  fimple  water;  a  fpi- 
rituous  water ;  an  ingredient 
in  many  officinal  compofi- 
tions. 


But  the  juice  of  the  root,  or 
the  infufion  of  the  leaf, 
lias  been  recommended  in 
chronic  eruptions.  The 
latter  has  been  alfo  found 
ufeful  as  an  emmenagoguc. 


Opopanax.  See  Gum 
opopanax ,  fupra. 

Origanum  (0.  vulg.  Wild  marjoram. 
Lin.) 

Oryza  (0.  fativa ,  Rice. 

Lin.) 

Oxylapathum  Sharp-pointed 

( Rumex  acutus ,  dock. 

Lin.) 

Paeonia  (P.  ojftcina -  Male  and  female 
lisy  Lin.)  peony. 

Palma  ( Cocos  huty -  The  palm-tree. 

raceay  Lin.) 

Palma  Chrifti.  See 
Rkinusy  infra. 


Emollient. 

Aperient  and  diu¬ 
retic. 

A  mod  excellent 
anodyne  and  cor¬ 
dial  when  pro¬ 
perly  applied, 
but  a  very  fatal 
poifon  if  taken  in 
too  great  quan¬ 
tity. 


An  exprefled  oil  ufed  in  almoft 
all  ointments,  plafters,  & c. 


Purified  by  draining,  called 
the-  Thebaic  extraft ;  a  vi¬ 
nous  and  fpirit  uoustindlurc, 
called  liquid  laudanum .  Alfo 
a  capital  ingredient  in  many 
officinal  preparations.] 


The  leaves. 

The  grain. 

TKe  roots  and 
leaves. 


Aromatic. 

Emollient  and  re¬ 
frigerant. 

Alterant  and  laxa¬ 
tive. 


An  efiential  oil- 


The  roots,  flowers,  Emollient  and  an* 
and  feeds.  tifpafmodic. 

The  kernels  of  the  Emollient  and  ano- 
fruit.  dyne. 


Ingredients  in  fome  auti-cp:- 
leptic  powders. 

An  exprefled  oil  ufed  in  fto- 
machic  plafters. 


Papaver  - 


u/ w 
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.  Sll"t>,fj'  ,  TECHNICAL  NAMt$.  ENGLISH  NAMES. 

Papaver  album  (P.  The  white  poppy. 
,  fomniferum ,  Lin.) 

Papaver  erraticum  Red  poppy,  or 
(P.  rhccasy  Lin.)  corn-rofe. 


MATERIA  MEDIC  A. 


parts  Used  in 

MEDICINE. 

The  heads. 

The  flowers. 


m 

VIRTUES.  PREPARATIONS  FROM  THEM.  S,mi 


Anodyne. 


A  fyrup. 


Paralyfls  ( Primula 
verts  offic .  Lin.) 

Pareira  brava  (Cif- 
fatnpelos  pareira, 
Lin.) 

Parietaria  (P.  of¬ 
ficinalis }  Lin.) 

Paftinaca  (P.  fiati- 
va,  Lin.) 

Paftinaca  filveflris 
(L:n.) 

Pentaphyllum 
(  Potet,  till  a  rep- 
tans  ,  Lin.) 

Perficaria  urens 
(Polygonum  hy¬ 
dropiper  y  Liu.) 

Perlicaria  mitis 
(  Polygonum  per- 
fie.  Lin.) 

Perfica  ( Amygdalus 
perfica ,  Lin.) 


Cowflip. 

Pereira  brava. 

Pellitory  of  the 
wall. 

Garden  parfnip. 

Wild  parfnip. 

Cinquefoil. 

Bitter  arfmart, 
lake-weed,  or 
water*  pepper. 

Spotted  arfmart. 

The  peach-tree. 


The  flowers. 
The  root. 

The  leaves. 

The  roots  and 
feeds. 

The  feeds. 

The  root. 

The  leaves. 

The  leave3. 


Valued  chiefly  for  A  fyrup. 
the  colour  they 
communicate. 

Corroborant  and 
antifpafmodic. 

Attenuant,  diure¬ 
tic,  and  lithon- 
triptfc. 

Emollient  and  di¬ 
uretic. 

Emollient  and  aro¬ 
matic. 

Aromatic. 

Aftringent. 


Diuretic  and  deter¬ 
gent  when  exter¬ 
nally  applied. 

Antifeptic  and  a* 
ftringent. 


A  fyrup. 


Ingredient  in  a  nephritic  d: 
codion. 


Peruvians  cortex  The  quinquina,  or  The  bark 
(■ Cinchona  njfici -  JefuitVbark- 

nalisy  Lin.)  tree. 


The  leaves,  flowers,  Laxative,  anthel- 
and  fruit.  mintic,  and  re¬ 

frigerant. 

A  molt  excellent 
corroborative. 


Pttafites  (Tujfdago  Butterbur. 
petofiiesy  Lin.) 


The  root. 


Petroleum. 


Rock  oil. 


Barbadoes  tar. 


Petroleum  Barba- 
dcn  fe  ( Bitumen 
petrokumy  Lin.) 

Pctrofelinum  (y/-  Common  parfley. 
plum  petrofelinumy 
Lin.) 

Peucedanum(P.  of¬ 
ficinale  y  Lin.) 


HogVfennel,  or 
fulphur-wort. 


Pin:enta  ( Myrtus 
pl men  ,  Lin.) 

Pimpinella  fangui- 
foi1  *•  (Sangufior- 
ba  officinal: sy 
Lin.) 

Pimpinella  faxifra- 
ga  (Lin.) 

Pi  11  us  fylveSris 
{Lin.'' 

197. 


Pimento,  Jamaica 
pepper,  or  all- 
-fpice. 

The  gi  eater  wild 
buruet. 


Burnet  faxifraore. 


The  pine-tree. 


The  roots,  leaves., 
and  feeds. 

The  root. 

The  berry. 

The  leaves. 


Aromatic,  aperi¬ 
ent,  and  deob- 
lirucnt. 

Anodyne  and  cor¬ 
roborative  when 
applied  external- 

>y-  . 

Difcutient,  fudori- 
fic,  and  corrobo¬ 
rative. 

Aperient  and  fome- 
what  aromatic. 

Aperient,  flimu- 
lating,  and  er- 
rh  ine. 

Aromatic  and  Si¬ 
mulant. 

Aftringent. 


An  extract,  a  refm,  a  fpiritUom 
tindure,  a  compound  tinc¬ 
ture,  a  tindure  in  volatile 
fpirit ;  alfo  an  ingredient  id 
the  llomachic  tindure. 


The  feeds  an  ingredient  in  a  a 
deduary. 


The  bafis  of  a  diftilled  wa* 
ter,  a  fpirit,  and  an  dTen- 
tial  oil. 


The  root,  leaves,  Diaphoretic,  diu- 
and  feeds.  retie,  and  anti- 

fcorbutic. 

The  kernels  of  its  The  kernels  emol- 
fruit  or  cones,  lient;  forthe  re* 

and  re  fin.  fin,  fee  Per  chin- 

thina7  infra. 


MATERIA  MEDIC  A. 


E.ift  et 
iimplcs 


TECHNICAL  NAMES.  ENGLISH  NAMES. 

Piper  longum  (Lin.)  Long  pepper.  *) 
Pipernigrum  (Lin.)  Black  pepper.  3 
Piper  Jamaicenfe. 

See  Pimentciy  fu- 
pra. 

Piper  Indicum 
(Capficum  an - 


PARTS  USED  IN 
MEDICINE. 


VIRTUES. 

Highly  aromatic 
and  ftimulant. 
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nuumy  Lin.) 

Pix  liquida  (Pi- 
nits  fylveflrisy 
Lin.) 

Pix  Burgundica 
(Pinus  abiesy 
Lin.) 

•Plantago  latifolia,  Common  broad- 
P.  major ,  Lin.)  leaved  plantanc. 

Plumbum.  Lead. 


Guinea  pepper. 
Tar. 

Burgundy  pitch. 


The  leaves. 


A  powder  called  Cayenne  pep¬ 
per. 

Attenuant  and  fli-  An  infufion  in  water,  and  an 
mulating.  ingredient  in  a  kind  of  pec¬ 

toral  pills. 

A  warm  adhefive  Ingredient  in  feveral  platters, 
refinous  fub-  ointments,  and  cerates, 

fiance. 

Aftringent. 


Attringent  and  re¬ 
frigerating,  but 
very  dangerous. 


Folium  montan um 

PoW-mountain. 

The  tops. 

Aromatic. 

(Teucrium  poll - 
vniy  Lin.) 

Polygala  amara 

Milkwort. 

The  root. 

Purgative. 

(Lin.) 

Polygala  fenega 
{Lin.) 

Rattlefnake  root. 

The  roots. 

Stimulating,  atte¬ 
nuant,  and  diu¬ 
retic. 

Poly  podium  (P. 

Polypody. 

The  root. 

Laxative. 

vulgar ey  Lin.) 

Pop  ulus  nigra, 

Black  poplar. 

The  buds. 

Aromatic. 

(Lin.) 

PoiTum  (Allium 
porrumy  Lin.) 

The  leek. 

The  root. 

A  Simulating  diu¬ 
retic. 

Poitulaca  (P.  ole - 

Purflane. 

The  feeds. 

Refrigerant. 

raceay  Lin.) 

Primula  veris  (Lin.)  Primrofe. 

/ 

The  herb  and  root. 

,  Aromatic  and  fto- 
machic. 

Prunella  ( P.vulga - 

Self-heal. 

The  leaves. 

Attenuant  and  dc- 

Several  chemical  preparations. 
See  Ch emistry-/ ndex.  A 
tindure  and  extrad,  or  fo- 
lution  in  vegetable  acids  ; 
alfo  an  ingredient  in  feveral 
ointments,  &c. 

Ingredient  in  the  Mithridatc 
and  tlieriaca. 


Ufed  only  in  an  ointment,  but 
capable  of  being  applied  to 
better  purpofes. 


rit. 


French  or  common 
prunes. 


r/Y,  Lin.) 

Pruna  Gallica  ( Pru - 
nusdomejlicay  Lin.) 

Prunus  Sylveftris. 

See  Acacia  Ger - 
matiicciy  fupra. 

Pfy Ilium  (Plant a-  Fleawort. 
go  pfyll  Lin.) 

Ptarmica  (Achillea  Sneezewort,  or  ba- 
ptarmicay  Lin.)  ftard  pellitory. 

Pulegium  (Mentha  Pennyroyal. 
pultg.  Lin.) 


The  fruit. 

The  feeds. 
The  root. 
The  flower. 


Pulmonariamaculo-  Spotted  lung-wort,  The  leaves, 
fa  [P.  officinalis y  or  fage  of  Jeru- 

Lin.)  falem. 

Pulfatilla  nigricans  Meadow  anemone.  The  herb  and 
(Anemone  pra -  flower. 

ten/.  Lin.) 

Vol.  X.  Part  II. 


tergent. 

Cooling  and  ape¬ 
rient. 


Emollient  and  laxa¬ 
tive* 

Errhine  and  flimu- 
lating. 

A  vvaim  aromatic.  A  fimplt*  water,  a  fpirituoui 
water,  an  eflential  oil;  and 
an  ingredient  in  fume  other 
officinal  compofitions. 

Said  to  be  aperient 
and  analeptic. 


Emetic,  diuretic, 
and  cathartic. 


4  CL 


An  extrad  and  did illed  water, 
ufed  in  venereal  complaints, 
and  certain  diforders  of  the 
eye. 

Py  ret  hr  •.un 
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Py rethrum  ( Anthe -  Pellitory  of  Spain.  The  root. 
mis  pyre! hr.  Lin.) 

Quaflia  (£>.  Sima-  Simarouba.  The  bark. 

ruba9  Lin.) 

Quaffia  (£.  amaray  Quafly.  The  wood. 

Lin.) 

*  Quercus  {$Krobur.  Oak-tree.  The  bark. 

Lin.) 

Quercus  marina  Sea-wrack  or  Sea-  The  heib. 

( Fucus  veftcu -  oak. 

lo/usy  Lin.) 

Radix  Indica  Lo-  Indian  or  Lopez 
peziana  ( Gaiib .  root. 

Aduev/.') 

Raphanus  ruftica-  Horfe-radiffi. 
nus  {Cochlear la 
armor acea ,  Lin.) 

Rhabarbarum  Rhubarb. 

{Rheum  palmat . 

Lin.) 

Rhamnus  catharti- 
cus.  See  Spina 
cervina ,  infra.) 

Rhaponticum  Rhapontic. 

( Rhaum  rhapoti . 

Lin.) 

Rhododendron  Rhododendron, 

chryfanthemum 
{Lin.) 

Ribes  nigrum  {Lin.)  The  black-currant  The  fruit. 


buffi. 


Ribe3  rub  rum 

The  red-currant 

The  fruit. 

{^n.) 

bufh. 

Ricinus,  f  R.  com - 

Palma  Chrifti. 

The  feed. 

munis ,  Lin.) 

Rofa  damafeena 

Damafk  rofe. 

The  flower. 

( R.  centafo/ia, 

Lin.) 

Rofa  rubra  ( R. 

The  red  rofe. 

The  flower. 

Gallic  ay  Lin.) 

Rofmarinushorten- 

Rofemary. 

The  tops  and 

fis  ( R.  officinalis  y 

flowers. 

Lin.) 

Rubia  tin&orum5 

Madder. 

The  root. 

( Lin. ) 

Rubus  idosus, 

The  rafp-berry 

The  fruit. 

(Lin.) 

buffi. 

Rubus  niger  ( R . 

The  bramble. 

The  leaves. 

fruticof.  Lim) 

Rufcus  (R.  acuka- 

Butcher’s-broom, 

The  root. 

tusy  Lin.) 

or  knee-holly. 

Ruta  (R.  graveo* 

Broad-leaved  rue* 

The  leaves  and 

lens 9  Lin.) 

feeds. 

The  root. 
The  root. 

The  roots. 
The  herb. 


Promotes  the  fajival 

flux. 

Antifeptic  ;  ufeful  See  Ed,  Phil  Tran f  vol.  ii. 
in  dyfentery. 

Stomachic  and  to-  An  extrad. 
nic. 

S  trongly  aftri  ngent. 

A  ft  ringer,  t  and  de-  A  powder  of  the  burnt  herb, 
tergent. 

Aftringent. 

i 

Stimulating  and  at-  A  compound  water, 
tenuant. 


Cathartic  and  fto-  Toaftcd  ;  a  watery  infufion  ; 
machic.  vinous  and  fpirituous  tine- 

tures  ;  and  an  ingredieRt 
in  feveral  officinal  compoli- 
tions. 


Laxative. 


Powerfully  fedative.  Decoftion  and  powder;  late* 
ly  found  ferviceable  in  the 
.  gout  and  rheumatifm. 

Refrigerant  and  i 

D,wge“-  Urtr- 

Laxative,  anthel-  Exprefled  oil. 
mintic. 

Aromatic  and  gent-  A  diftilled  water  and  fyrup. 
ly  laxative. 


Aftringentand  cor-  A  conferve,  honey,  tinfture^ 
roborative.  troches,  vinegar,  and  fyrup. 

An  ingredient  in  feveral 
officinal  compofitions. 

A  nnearomaticand  An  eflential  oil;,  a  diftilled 
cordial.  fpirit  called  Hungary  water. 

An  ingredient  in  many  cor¬ 
dial  and  antifpafmodic  me* 
diefnes. 

Aperient  and  de¬ 
tergent. 

Refrigerant.  A  fyrup. 

Aftringent. 

Aperient.  Ingredient  in  diet-drinks. 


Powerfully  ftimu-  An  extrad  ;  and  an  ingredi- 
lating,  attenua-  cut  in  feveral  compofitions. 
ting,  and  deter, 
gent. 


Sabadifta. 


MATERIA  M  E  D  I  C  A, 


i  ift  of 
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Sabadilla.  See  Ce - 
vadillay  fupra. 

Sabina  [funiperus  Savin, 
fablria,  Lin.) 


PARTS  USED  IN 
MEDICINE, 


The  leaves  or  tops. 


VIRTUES. 


PREPARATIONS  FROM  THEM. 
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A  {Simulating  ape*  An  efTential  oil ;  a  watery  ex* 
rient.  tradl;  and  an  ingredient  in 

feveral  officinal  composi¬ 
tions, 


Saccharum  (Arun-  Sugar,  refined  and") 
do  facchartfera ,  brown. 

Lin.)  purifica-  | 

turn  &  non  puri-  y 

ficatum. 

Saccharum  cantum,  Sugar-candy, 
album  &  rubrum.  white  and 

brown.  J 

Sagapcnum  (Ferula  Gum  fagapenum. 
orientalisy  Lin.) 

Sal  alkali  vegeta-  Vegetable  alkaline 
bile.  ’  fait,  or  pearl- 

allies. 

Sal  alkali  minerale.  Mineral  Alkali,  fait 
of  Soda,  or  bails 
of  fea-falt. 

Sal  ammoniac.  See 

Ammoniac . 

Sal  cathartic  us  a-  Epfom  fait, 
marus. 

Sal  commune.  Common  fait. 


Salicaria  (Ly thrum 
Salic  ary  Lin.) 
Sal  i  x  (  S .  frag  I Us , 
Lin.) 

Salvia  (6*.  officinalis , 
Lin.) 

Sambucus  (5*. 
tiigray  Lin.) 


Sanguis  draconic, 
(  Calamus  rotangy 
Uracena  draco , 
Pterocarpusy  dr  a - 
coy  See  Lin.) 

Sanicula  ( S .  Euro - 
pan,  Lin.) 

Santaluni  citrinum, 
(S.  album .  Lin.) 

Santalum  rubrum 
(Pterocarpus  fan - 
toUnuSy  Lin.) 

Santonicum  (Arte- 
mffia  fantcnica , 
Lin.) 


Purple  loofe-flrife. 
The  crack-willow. 
Common  fage. 

Common  black- 
berried  alder. 

Dragon’s-blood. 

Sanicle. 

Yellow  fanders. 

Red  fanders. 

Worm-feed. 


The  herb. 

The  bark. 

The  leaves. 

The  leaves,  bark, 
flowers  and  ber¬ 
ries. 


The  leaves. 
The  wood. 

The  wood. 


Emollient  and  laxa¬ 
tive. 


Aperient  and  de-  An  ingredient  in  feveral  an* 
obflrucnt.  tifpafmodic  medicines. 

Aperient,  diuretic,  The  bafis  of  a  great  number 
and  cauflic.  of  neutral  falts. 

Ditto.  Ditto. 


Cathartic.  Magnefia, 

In  fmall  dofes  fli- 
mulant,  in  large 
ones  cathartic. 

Aflringent. 

Corroborant. 

Moderately  ftimu-  Infufions. 
lating  and  aftrin- 
gent. 

Cathartic,  aroma-  A  rob  for  internal  ufe  from 
tic,  and  aperient.  the  berries,  and  an  oint¬ 
ment  and  oil  from  the  flow¬ 
ers  and  bark ;  thefloweisare 
alfo  ingredients  in  fome 
compound  waters. 

Aflringent.  An  ingredient  in  fome  offici¬ 

nal  compofitions. 


Suppofed  to  be  cor¬ 
roborant. 

Greatly  recom-  EfTential  oil ,  extraft. 
mended  by  Hoff¬ 
man  as  a  reftora- 
tive. 

Ufed  only  for  its 
colour. 

Anthelmintic. 


Sapc 


f  Q.  2 
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Sapo  durus.  Hard  Spanifh  foap.  ^ 

Sapo  mollis.  Common  foft  foap. 

Sapo  niger.  Black  foap. 


PARTS  USED  IN 
MEDICINB. 


liiftcS 


VIRTUES.  PREPARATIONS  FROM  THEM. 


Simpler 


f 


Refolvcnt  and  fti 


mulating. 


J 


fThe  firft  gives  name  to  a 
I  plafter,  liniment,  balfam, 
i-  !  and  pills  5. the  fecond  is  an 
ingredient  in  the  milder 
cauftic  ;  and  the  third  in 
an  anodyne  plafter. 


c*/o7ro  ,  L  an  anoayne  piait< 

haponana  (J.  oji-  Soap  wort  or  bruife-  The  herb  and  root.  Aperient*  corrobo-  Tindure  :  extrad. 
emails ,  .Lin.)  wort.  .  , 


Sarcocolla  {Pen&a  Gum  farcocol. 
farcoc .  Lin.) 

Sarfaparilla  ( Smilax  Sarfaparilla. 
farfap.  Lin.) 

Saflafras  ( Lattrus  Saffafras. 
fajfafrasy  Lin.) 


The  root. 
The  root. 


Satureia  (6*.  horten -  Summer  favory. 
/j,  Lin.) 

Satyrion  mas  ( Or -  Orchis. 
chis  mafcula , 

Lin.) 

Saxifraga  alba  (S.  White-flowered 
granulata ,  Lin.)  faxifrage. 


The  leaves. 
The  root. 


The  roots  and 
leaves. 


Saxifraga  .vulgaris,  Meadow  faxifrage.  The  leaves  and* 
(. Peucedanum  fi -  feeds. 

lausy  Lin.) 

Scabiofa  ( S .  arven -  Scabious.  The  leaves. 

fts,  Lin.) 


Scammonium(CW.  Scsmmony.  Roots. 

volvulus  /cam, 

Lin.) 

S cilia  (5.  tnarilimay  The  fquill,  orfea-  The  root. 
Lin.)  onion. 


Seolopendrium. 

See  Lingua  cer- 
vmay  fupra. 

Scordium  (  Teucri -  Water  germander.  The  leaves: 

um  fcordiuir.y 

Lin.) 

Seorzonera  (S.  hif-  Viper’s  grafs.  The  root. 
panlcOy  Lin.) 


Scrophularfa  ( 8. no -  Fig-wort. 
dofay  Lin.) 


The  leaves  and 
root. 


Sebeflen  ( Cordia  Sebeften  plum. 
myxa9  Lin.) 

Sedum  acre  (Lin.)  Wall  Hone  crop,  or  The  fre/h  plant, 
wall  pepper. 


Sedum  majus  ($.  Greater  houfeleek.  The  leaves. 

album y  Lin.) 

Seneka.  See  Poly¬ 
gala feneka,  fupra. 

Senna  (Cafliafennay  Senna.  The  leaves. 

Lin.) 


rant,  and  fudo- 
rific. 

Suppofed  a  vulne-  Ingredient  in  the  pulvis-e  ee- 
rary.  ruffa. 

Alterant,  and  dia-  Infulions  and  extrad. 
ph  ore  tic. 

Alterant,  aperient,  An  eflential  oil  5  an  ingre- 
and  corroborant.  ent  in  fome  officinal  pre¬ 

parations. 

A  very  pungent 
warm  aromatic. 

Coagulant  and  cor-  Salep  fuppofed  to  be  a  pre- 


roborative. 


paration  from  a  root  of  this 
kind. 

1  Suppofed  to  he 
aperient,diure- 
:  tic,  and  lithon- 
j  triptic,  but 
j  without  juft 
foundation. 

Aperient,  fudori- 
fic,  and  expedo- 
rant. 

Strongly  cathartic.  Gives  name  to  a  powder,  and 
is  am  ingredient  in  fome 
officinal  preparations. 

Powerfully  diuretic,  A  fyrup,  vinegar,  oxymel, 
ftimulatit.andex-  pills;  the  root  dried,  ba- 
pedorant.  ked,  and  made  into  troches. 


Deobflruent,  diure-  An  ingredient  in  nithridafe, 
tic,  and fudorilxc,  theriaca,  and  feveral  other 


but  doubtful, 

Cordial  and  ftimu- 
lant,  but  doubt¬ 
ful. 

Suppofed  corrobo 
rant,  but  doubt- 
fol. 

Emollient. 


preparations. 


Stronglypurgative, 
emetic,  and  dii> 
retie. 

Refrigerant. 


Cathartic.. 


Infuflon,  fpirituous  tindures, 
compound  powders,  and 
an  eleduary. 

Serpentaria 
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Serpentaria  Virgi- 
niana  (Arijlolo- 
chid  ferpentar . 
Lin.) 

Serpyllum  ( Thy¬ 
mus  ftrpil .  Lin.) 

Sefelis  vulgaris, 

(  Tordylium  offi- 
cin.  Lin.) 

Sefelis  mafiilienils 
( Seftli  datum , 
Lin.) 

Sigillum  Salomo- 
nis  ( Convallaria 
polygon .  Lin.) 

Simarouba.  See 
Shiaffia fimaroubcij 
fupra. 

Sinapi  ( Sinapis  al¬ 
ba  Gf  nigra,  Lin.) 

Siam  (5*.  nodiflo - 
rum ,  Lin.) 


Solanum  ($. 

Lin.) 

Spermaceti  (Ply- 
Jeter  macrocepha- 
lus ,  Lin.) 
Spigelia  ($.  Mari- 
landica ,  Lin  ) 
Spina  cervina, 

( Rbamnuscaibar- 


Virginian  fnake- 
vveed. 


Mother  of  thyme. 
Common  hartwort. 


Hartwort  of  Mar- 
feilles. 

Solomon’s  feal. 


PARTS  USED  IN 
MEDICINE. 

The  root. 


The  herb. 

The  feeds. 

The  feeds. 

The  root. 


VIRTUES. 


677 

Lift  of 

PREPARATIONS  FROM  THEM*  ^  ^  *CS‘ 


A  warm  diaphore-  A  fpirituous  tin 6) lire  ;  and  an 
tic  and  diuretic.  ingredient  in  a  number  of 
tinctures. 

Aromatic. 


Agreeable  aroma- 
^  tics,  but  neglec¬ 
ted.  Lewis. 


\ 


Probably  emollient. 


Muflard. 

Creeping  fkerrit, 
or  water  parf- 
nip. 

Nightlhade. 

Spermaceti. 

Indian  pink. 
Buckthorn. 


The  feeds,  Hack  Strongly  pungent  An  expreffed  oil. 


and  white. 
The  herb. 


The  leaves. 

The  root. 
The  berries. 


tuus . 


Lin.) 


Spiritus  vinofi.  Vinous  fpirits. 


Spongia  (S.  offici-  Sponge. 
nal.  Lin.) 

Stannum.  Tin. 

Staph ifagria  (Del-  Stavefacre. 
phinium  Jlapbifa- 
gria ,  Lin.) 


Stocchas  ( Laven -  Arabian  ftoeclias, 
dula  Jloecbas ,  or  French  laven- 

Lin.)  der. 

Stramonium  (Da-  Thorn-apple. 
turaflramon . 

Lin.) 

Styrax calamita  (S.  Storax. 
officinalis,  Lin.) 

Styrax  liquida  (Li-  Liquid  ftorax. 
quidamber  jlyraci - 
Jlua,  Lin.) 

Suber  (Quercus  The  cork*tree. 

Jub .  Lin.) 


The  feeds. 


The  flowers. 

The  herb. 


The  bark. 


and  ftimulant. 

The  juice  fervice- 
able  in  fome  cu¬ 
taneous  difor- 
ders. 

Powerfully  evacu- 
ant. 

A  mild  emollient.  Gives  name  to  a  lohoefe. 


Anthelmintic. 

Strongly  cathartic.  A  fyrup. 


Cordial  and  ftimu- 
lant. 

Ufed  as  a  tent  for 
dilating  ulcers, 
&c. 

Anthelmintic. 

A  violent  cathartic 
taken  internally. 
Its  external  ap¬ 
plication  de- 
ltroys  lice  and 
other  infe&s. 

Aromatic. 


Ufed  as  menflruums  for  tinc¬ 
tures,  «Scc.  in  almoft  ever)* 
preparation  of  that  kind. 

Burnt,  recommended  in  fero^ 
phulous  affeftions. 

Powdered. 


Narcotic. 


An  ingredient  in  mithridate 
and  theriaca. 

An  extra#. 


Aromatic,  {limu-  Ingredient  in  -forue  tin&ures 
lant,  and  ner-  and  pills, 
vine. 


Ingredient  in  a  mercurial' 
plafter. 


Aftringent. 


Succinun* 
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Succinum. 


Sulplv 


Sumach  (Rhus  co- 
r'mna,  Lin.) 
Tacamahac  ( Popu - 
/W  lclfain'fera% 
r  .  Lin-.) 

I  amarindus  (7". 

Indie ay  Lin.) 
Tam ari feus  (  7h. 
»wrf«  Gallic  a  y 
Lin. ), 

Tanacetum  (T. 

vulgar  e,  Lin.) 

Taraxacum  (Leoti- 
indon  tar  ax; 

Lin.)  - 

TaUarum. 


Amber. 
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PREPARATIONS  FROM  THEM. 


PARTS  USED  IN 
MEDICINE. 


VIRTUES. 


Sulphur,  and  flow¬ 
ers  of  fulplmr. 

Common  fumacli. 
Tacamahac-tree. 

Tamarinds. 

The  tamarifk-tree. 

Tanfy. 

Dandelion. 


The  leaves  and 
feeds. 

The  re  fin. 


The  fruit. 

The  leaves  and 
bark. 


Aftringent  and  cor-  A  tinfture,  balfam,  elTential 
roborant.  oil,  and  an  ingredient  in  fe- 

T  .  f  vera^  officinal  preparations. 

Laxative,  diapho-  Solutions  in  different  kinds  of 
retie,  and  alte-  oils  called  balfams ,  and  an 
rant*  ingredient  in  fome  oint- 

ments. 

Aftringent. 

Difcutient,  emolh-  An  ingredientjn  feveral  pla* 
cut,  and  fuppu-  iters.  r 

rative. 

Refrigerant  and  Ingredients  in  fome  laxative 
laxative.  electuaries. 

Affriiigent.  11 


The  leaves,  dowers,  Stimulating,  anti- 
and  feeds.  fpafmodic,  and 


The  leaves  and 
root. 


Tcrebintliina  Ve¬ 
nt  ta  ( Pinus  larix , 
Lin.) 

Tcrebintliina  Ar- 
gentoiatenfis. 

Terebinthiua  Cilia. 

Terebinthina  com¬ 
munis. 


Terra  Japonica. 
See  Catechu , 
fupra. 

Thapfus  barbatus 
f  V rrpafcum  thap¬ 
fus,  Lin.) 

Thea  bohea  ct  vi* 
rid  is  (Lin.) 

Thlafpi  (r.  ar- 
vetife ,  Lin.) 

Thus  vulgare. 


Tartar. 


Venice  turpentine. 


Strafburgh  turpen¬ 
tine. 

Chian,  or  Cyprus 
turpentine. 

Common  turpen¬ 
tine. 


i  - 7  ~ 

anthelmintic. 

Attenuating  and  A  diftilled  fpirit,  recom- 
refolvent.  mended  by  profeffor  De- 

bus  of  England  in  allhma. 
tic  and  hydropic  affeo 
„  r.  tions. 

Refrigerant  and  ca-  Purified  from  its  earthy  parts 
1  artlc#  an<l  called  cream  of  tartar \ 

the  bafis  of  fome  ufeful  pur¬ 
ging  falts.  An  alkali  is  al, 
fo  prepared  from  it  by  fire* 

Warm  ffimula- 
f  ting  diuretics 
I  and  aperients. 

J 

Uftd  chiefly  in  ex.  An  elTential  oil.  The  refl. 

s?  "ppl,ca-  t‘m  w  th'  "f™ 

Wtitgr,,,  or  white  and  black 
rofin  of  the  (hops,  ufed  in 
almoft  every'  ointment. 


Great  white  mul- 
lein. 


Thymus  citratus. 

Thymus  vulgaris. 

Tilia  (7".  Europcea , 
Lin.) 

Tithvmalus  ( Eu¬ 
phorbia  lathy  r  us  i 
Liu.) 


Bohea  and  green 
tea. 

Treacle,  or  mithri- 
date  muffard. 

Common  frank- 
incenfe. 

Lemon  thyme. 

Common  thyme. 

The  lime  or  linden 
tree. 

The  fpurge. 


The  leaves  and 
flowers. 

The  leaves. 

The  feeds. 

The  leaves. 

The  leaves. 

The  flowers. 

The  juice  of  the 
root. 


Analeptic. 

Cordial,  diuretic, 
and  diaphoretic. 

Aromatic  and  fti- 
mulant. 

Suppofed  corrobo¬ 
rative. 

An  agreeable  aro¬ 
matic. 

An  agreeable  aro¬ 
matic. 

Antifpafmodlc. 

Violently  cathartic. 


A  fpirit uous  extract  from  the 
flowers. 

An  infufion. 

Ingredient  in  theriaca. 

Ingredient  in  fome  warm  pla. 
iters. 

A  diftilled  water  and  elTential 
oil. 

A  diftilled  water  and  elTential 

Oil. 

Infufion, 


Tormentilla 
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ENGLISH  NAMES. 


PARTS  USED  IN 
MEDICINE. 


Tormentilla  (T.  Torrnentil,  or  fept-  The  root. 

ereftjy  Lin.)  foil.  • 

Trichomanes  (Af-  Maidenhair.  The  herb. 

pltnium  trich .  Lin. 

Trifolium  paludo-  Marfh  trefoil,  or  The  leaves, 
fum  ( Menyanthes  buck  bean. 
tr'ifoliatciy  Lin.) 

Triticum  ( T.hyber-  Wheat.  The  grain 

numy  Lin.)  flour. 

Turpethum  ( Con-  Turbitlu  The  root. 

volvulus  turpe- 

thnniy  Lin.) 

Tuflilago  {T.  far -  Coltsfoot. 

fara>  Lin.)  flowers. 

Tutia.  Tutty. 


virtues. 

Aftringent. 

Pedioral. 

Laxative  and  alte¬ 
rant. 


PREPARATIONS  FROM  THEM. 

An  ingredient  in  feveral  offi¬ 
cinal  compofitions. 
Decodlion  and  fyrup. 


and 


Nutritive  and  glu-  Starch. 

tiiious.  / 

Violently  cathartic.  An  extradi. 


Valeriana  fylveftris  Wild  valerian.  The  root, 
( Val.  oJfidnalis% 

Lin*) 


Veratrum.  See 
Hdleborus  alius , 
fupra. 

Verbafcum.  See 
Thapfus ,  fupra. 

Veronica  mas  ( V .  Male  fpeedwell.  The  leaves. 

officinalis ,  Lin.) 

Vinum.  Wine. 


cilaginous. 
Ophthalmic. 

Antifpafmodic. 


Viola  ( V '.  odorat.  The  fingle  March  The  flowers. 

Lin.)  violet. 

Vipera  (Coluber  be-  The  viper. 
rusy  Lin.) 

Vitis  vinifera.  The  vine. 

Lin. ) 


Aperient  and  pec-  Infufions. 
toral. 

Cordial  and  corro-  A  menftruum  for  a  great  nnm- 
borant.  berof  medicinal  fubftances. 

Laxative.  A  fyrup. 


The  flefh  and  fat.  Reftorative 


and  A  vinous  tin&ure  ;  an  ingre- 
emollient.  dient  in  theriaca. 

The  leaves,  fap,  Aftringent,  diure-  Wine.  The  dried  fruit  or 
flowers,  and  tic,  aromatic,  railin3  are  ingredients  in 
fruit.  and  pedioral.  feme  pedioral  and  llomadiic 


XJlmus  (  U.  campe-  The  elm-tree. 
frisy  Lin. ) 

Winteranus  cortex  Winter’s  bark. 
(  Winter  a  aroma - 
tic  ay  Lin.) 

XJrtica  (U.  dioicay  The  nettle. 
Lin.) 

Uva  urfi  ( Arbutus  Whortle -berry. 

uva  urfiy  Lin.) 

Zedoaria  (Kxmpfe-  Zedoary. 

ria rotunda ,  Lin.) 

Zincum.  Zinc. 


The  inner  bark.  Aftringent* 


Aromatic. 


medicines. 

A  decodiion  recommended  by 
Dr  Letfom  in  obftinate 
cutaneous  eruptions. 


Zinziber  ( Amomum  Ginger, 
zinzib.  Lin.) 


The  herb.  Rubefacient. 

The  leaves.  Aftringent  and  li- 

thontriptic. 

The  root.  Stomachic  and  cor-  An  extradi  with  preof-fpirit. 

roborant. 

Suppofed  to  be  a  The  metal  reduced  to  a  calx 
good  antiepilep*  by  fire.  Calamine  and  tutty 
tic.  are  a  kind  of  ores  of  this 

metal.  Thefe  laft  are  the 
bafis  of  two  officinal  oint¬ 
ments.  A  fait  produced 
by  its  combination  with  the 
vitriolic  acid.  SeeCHEMi- 
try  “Index. 

Aromatic.  A  fyrup.  Alfo  an  ingredient 

The  root,  in  feveral  officinal  compofi- 

tions. 

6  General 
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Siropus. 


The  leaves  and  Emollient  and  mu-  An  ingredient  in  pedioral  dc- 


codiions. 

Ingredient  in  feveral  oint¬ 
ments,  and  colly  ria. 

A  tindiure  in  proof  fpiiit,and 
in  volatile  fpirit ;  alfo  an  in¬ 
gredient  in  feveral  cephalic 
and  anti-epileptic  medi¬ 
cines. 
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General  General  Titi.es  including  feveral  Simples. 

I  itles.  ,  °  * 


f  Smallage, 

1  Afparagus, 

The  five  opening  roots  :  J  Fennel, 

*  Parfiey, 

Butchers  broom. 


f  Marflimallows, 

\  Mallows, 

The  five  emollient  herb3 :  <  Mercury, 

I  Pellitory  of  the  wall, 
L  Violets. 


The  four  cordial  flowers  : 


Borage, 

Buglofs, 

Rofes, 

_  Violets. 


yAnifi?j 

Cummin  * 
^Fennel. 


rBifhopfeed, 

'The  four  letter  hot  feeds;  \  ®ton'  Parfle>T» 

I  bmallage, 

L'Wild  carrot.'" 


{Water  melons, 

Gourds13"8’ 

Melons. 


The  four  lefler  cold  feeds  :  . 


L 


Succory, 

Endive, 

Lettuce, 

Purllane. 


C  Maidenhair, 


The  four  capillary  herbs.:  J  maindenhair. 


1  Wall  rue, 
L  Ceterach, 


The  four  carminativeflowers: 


Camomile, 

Feverfew, 

Dill, 

Melilot. 


Tiie  fimples  of  each  of  the  above  clafles  have  been 
often  employed  together  under  the  refpedive  general 
appellations.  This  p  rad  ice  has  entirely  ceafed  aimmgil 
us  ;  and  accordingly  tliefe  denominations  are  now  ex¬ 
punged  both  from  the  London  and  Edinburgh  phar¬ 
macopeias,  and  they  are  now  retained  in  very  few  of 
the  foreign  ones.  But  as  thefe  articles  are  frequently 
mentioned  under  their  general  titles  by  writers  of  emi¬ 
nence,  it  was  imagined  that  the  above  enumeration  of 
them  might  be  of  feme  ufe.  i 


General  Rui.es  for  the  Collet! ion  and  Prefer- 
vat  ion  cfS  implls. 


Roots. 

Annual  roots  arp  to  be  taken  up  before  they  {hoot 
N°  197.  T 


«C.  (It 

Simples,  j 


out  {talk 3  or  flowers:  Biennial  ones,  chiefly  In  the  Colleftijj 
autumn  of  the  fame  year  in  which  the  feeds  were  fown  :  &c.  of 

The  perennial,  when  the  leaves  fall  off,  and  therefore 
generally  in  the  autumn.  Being  wafhed  clean  from  dirt, 
and  freed  from  the  rotten  and  .decayed  fibres,  they  are 
to  be  hung  up  in  a  warm,  fhady,  airy  place,  till  fuffici- 
ently  dried.  The  thicker  roots  require  to  be  flit  longi¬ 
tudinally,  or  cut  tranfverfely  into  thin  flices.  Such, 
roots  as  lofe  their  virtues  by  exficcation,  or  are  defired 
to  be  preferved  in  a  frefli  ftate,  for  the  greater  conve- 
niency  of  their  ufe  in  certain  forms,  are  to  be  kept 
buried  in  dry  fand. 


There  ate  two  feafons  in  which  the  biennial  and 
•perennial  roots  are  reckoned  the  moll  vigorous,  the 
autumn  and  fpring  ;  or  rather  the  time  when  the  ilalks 
or  leaves  have  fallen  off,  and  that  in  which  the  vege¬ 
tation  is  jud  to  begin  again,  or  foon  after  it  has  be¬ 
gun  ;  which  times  are  found  to  differ  confiderably  in 
different  plants. 

The  college  of  Edinburgh,  in  the  two  firfl  editions 
of  their  pharmaeopceia,  dire&ed  them  to  be  dug  in 
the  fpring,  after  the  leaves  were  formed ;  in  the  third 
edition  the  autumn  was  preferred.  The  generality  of 
roots  appear,  indeed,  to  be  mod  efficacious  in  the 
fpring  ;  but  as  at  this  time  they  are  alfo  the  moft  juicy, 
and  eonfequently  flirivel  much  in  drying,  and  are  ra¬ 
ther  more  difficultly  preferved,  it  is  commonly  thought 
moll  advifable  to  take  them  up  in  autumn.  No  rule, 
however,  can  be  given,  that  (hall  obtain  univerfallyj 
aium  root,  is  taken  even  in  the  middle  of  fummer,  with¬ 
out  fufpicion  of  its  being  lefs  adlive  than  at  other  fea¬ 
fons  ;  while  angelica  root  is  inert  during  the  fummer, 
in  comparifon  of  what  it  was  in  the  autumn,  fprinc, 
or  winter.  r  *** 


Herbs  and  Leaves. 


Herbs  are  to  be  gathered  when  the  leaves  have 
come  to  their  full  growth,  before  the  flowers  unfold  ; 
but  of  fome  plants  the  flowery  tops  are  preferred, 
lltey  are  tojie  dried  in  the  fame  manner  as  roots. 


,  1,or  ‘he  gathering  of  leaves,  there  cannot  perhaps 
oe  any  imiverfal  rule  any  more  than  for  roots  ;  for 
though  mod  herbs  appear  to  be  in  their  greated  vi¬ 
gour  about  the  tune  of  their  flowering,  or  a  little  be¬ 
fore,  there  are  fome  in  which  the  medicinal  parts  are 
more  abundant  at  an  earlier  period. 

Thus  mallow  and  marfhmallow  leaves  are  mod  mu¬ 
cilaginous  when  young,  and  by  the  time  of  flowering 
approach  more  to  a  woody  nature.  A  difference  of 
the  fame  kind  is  more  remarkable  in  the  leaves  of  cer¬ 
tain  trees  and  fhrtibs  :  the  young  buds,  or  rudiments 
of  the  leaves,  of  the  black  poplar  tree,  have  a  ftrong 
fragrant  fmell,  approaching  to  that  of  dorax  ;  but  by 
t  ie  time  that  the  leaves  have  come  to  their  full  growth, 
their  fragrance  is  rxhauded. 

Herbs  are  directed  by  mod  of  the  pharmaceutic 
writers  to  e  lied  in  the  fhade  ;  a  rule  which  appears 
to  be  very  lull,  though  it  has  fometi.ncs  been  ufifun- 
derdood.  They  are  not  to  be  excluded  from  the  fun’s 

,  ,bVt.fr°,n.  the  ftr°n2  aftion  of  the  RW  li'bt ;  by 
winch  lad  their  colours  are  more  liable  to  be  altered  or 
dedroyed  than  thole  of  roots.  Slow  drying  of  them, 
in  a  cool  place  is  far  from  being  of  any  advantage: 
both  their  colours  and  virtues  are  preferved  in  greated 

perfe&ion 


MATERIA 

£<^3e£fi©n,  perfe&ion  when  they  are  dried  haftily  by  the  heat  of 
&c*  °f  common  fire  as  great  as  that  which  the  fun  can  im- 
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momile  flowers  is  the  yellow  difle,  or  button  in  the  Colle&ion, 


Sim  pi:*. 


part  :  the  juicy  ones,  in  particular,  require  to  be  dried 
by  heat,  being  otherwife  fubje&  to  turn  black.  Odo¬ 
riferous  herbs,  dried  by  fire  till  they  become  friable, 
difeover  indeed,  in  this  arid  ftate,  very  little  fmell  5 
not  that  the  odorous  matter  is  diflipated,  but  on  ac¬ 
count  of  its  not  being  communicated  from  the  per- 
fe&Iy  dry  fubjeCt  to  dry  air  ;  for  as  foon  as  a  watery 
vehicle  is  fupplied,  whether  by  infufing  the  plant  in 
water,  or  by  expofing  it  for  a  little  time  to  a  moift 
air,  the  odorous  parts  begin  to  be  extra&ed  by  virtue 
of  the  aqueous  moiflure,  and  difeover  themfelves  in 
their  full  force. 

Of  the  ufe  of  heat  in  the  drying  of  plants,  we  have 
an  inftance  in  the  treatment  of  tea  among  the  Chinefe. 
According  to  the  accounts  of  travellers,  the  leaves,  as 
foon  as  gathered,  are  brought  into  an  apartment  fur- 
nifhed  with  a  number  of  little  furnaces  or  floves,  each 
of  which  is  covered  with  a  clean  fmooth  iron  plate  ; 
the  leaves  are  fpread  on  the  plates,  and  kept  rolling 
with  the  hands  till  they  begin  to  curl  up  about  the 
edges  ;  they  are  then  immediately  fwept  off  on  tables, 
on  which  one  perfon  continues  to  roll  them,  while 
another  fans  them  that  they  may  cool  haftily :  this 
procefs  is  repeated  two  or  three  times,  or  oftener,  ac¬ 
cording  as  the  leaves  are  difpofed  to  unbend  on  (land¬ 
ing- 

Exsiccation  of  Herbs  and  Flowers. 

Herbs  and  flowers  are  to  be  dried  by  the  gentle  heat 
of  a  ftove  or  common  fire,  and  only  in  that  quantity  at 
a  time  by  which  the  exficcation  may  be  very  foon  fi- 
niihed.  By  this  means  their  ftrength  isbeft  preferved ; 
and  this  is  indicated  in  proportion  as  they  retain  their 
native  colour. 

But  the  leaves  of  hemlock,  and  fome  other  herbs 
replete  with  a  fubtile  volatile  matter,  are  to  be  pow¬ 
dered  immediately  after  the  exficcation,  and  preferved 
jn  glafs  vefTels,  well  fhut. 

Flowers. 

Flowers  are  to  be  gathered  when  moderately  ex¬ 
panded,  on  a  clear  dry  day,  before  noon.  Red  rofes 
are  taken  before  they  open,  and  the  white  heels  clip¬ 
ped  off  and  thrown  away. 

The  quick  drying,  above  recommended  for  the 
leaves  of  plants,  is  more  particularly  proper  for  flow¬ 
ers  ;  in  moil  of  which  both  the  colour  and  fmell  are 
more  perifliable  than  in  leaves,  and  more  fubjeCl  to  be 
impaired  by  flowexficcation.  Of  the  flowers  which  come 
frefti  into  the  apothecaries  hands,  the  only  ones  em¬ 
ployed  dry  in  the  London  pharmacopoeia  are  red  ro¬ 
fes  ;  and  thefe,  in  all  the  compofitions  in  which  they 
are  ufed  in  a  dry  ftate,  are  exprefsly  ordered  to  be  dri¬ 
ed  haftily.  One  of  the  moft  valuable  aromatics  of  Eu¬ 
ropean  growth,  faffron,  is  part  of  a  flower,  dried  on 
paper  on  a  kind  of  kiln,  with  a  heat  fufficient  to  make 
it  fweat,  taking  care  only  not  to  endanger  the  fcorch- 
ing  of  it. 

It  may  here  be  obferved,  that  'the  virtues  of  flow¬ 
ers  are  confined  to  different  parts  of  the  flower  in  dif¬ 
ferent  plants.  Saffron  is  a  Angular  produ&ion  growing 
at  the  end  of  the  ftyle  or  piftil. ,  The  aCtive  part  of  ca- 
Vol.  X.  Part  II. 


middle  :  that  of  lilies,  rofes,  clove-july-flowers,  vio¬ 
lets,  and  many  others,  the  petala  or  flower-leaves  ; 
while  rofemary  has  little  virtue  in  any  of  thefe  parts, 
the  fragrance  admired  in  the  flowers  of  this  plant  re- 
fiding  chiefly  in  the  cups. 

Seeds  and  Fruits. 

Seeds  flisuld  be  colleCled  when  ripe,  and  beginning 
to  grow  dry,  before  they  fall  off  fpontaneoufly.  Fruits 
are  alfo  to  be  gathered  when  ripe,  unlefs  otherwife 
ordered. 

Of  the  fruits  whofe  colle&ion  comes  under  the  no¬ 
tice  of  the  apothecary,  there  are  few  which  are  ufed 
in  an  unripe  ftate  ;  the  principal  is  the  floe,  whofe 
virtue  as  a  mild  aftringent  is  much  diminilhed  by  ma¬ 
turation.  The  fruit  of  the  orange  tree,  raifed  in  our 
gardens  or  green-houfes,  is  fometimes  gathered  in  a 
ftate  of  much  greater  immaturity,  foon  after  it  is  form¬ 
ed  on  the  tree,  before  it  has  acquired  its  acid  juice  ; 
at  this  time  it  proves  an  elegant  aromatic  bitter,  near¬ 
ly  refembling  what  are  called  Curajfao  oranges ,  which 
appear  to  be  no  other  than  the  fame  fruit  gathered  at 
the  fame  period  in  a  warmer  climate. 

The  rule  for  colle&ing  feeds  is  more  general  than 
any  of  the  others,  all  the  officinal  feeds  being  in  their 
greateft  perfection  at  the  time  of  their  maturity.  As 
feeds  contain  little  water)'  moifture,  they  require  no 
other  warmth  for  drying  them  than  that  of  the  tempe¬ 
rate  air  in  autumn  :  fuch  as  abound  with  a  grofs  ex- 
prefliblc  oil,  as  thofe  commonly  called  the  cold  feedsy 
fhould  never  be  expofed  to  any  confiderable  heat ;  for 
this  would  haften  the  rancidity,  which,  however  care¬ 
fully  kept,  they  are  very  liable  to  contraCl.  Seeds 
are  beft  preferved  in  their  natural  hnfks  or  coverings, 
which  fhould  be  feparated  only  at  the  time  of  ufing ; 
the  hufk,  or  cortical  part,  ferving  to  defend  the  feed 
from  being  injured  by  the  air. 

W oods  and  Barks. 

The  moft  proper  feafon  for  the  felling  of  woods, 
or  (having  off  their  barks,  is  generally  the  winter. 

No  woods  of  our  own  growth  are  now  retained  by 
the  London  or  Edinburgh  colleges.  The  only  two 
which  had  formerly  a  place  in  the  catalogues  of  fim- 
ples  were  the  juniper  and  the  box  ;  the  firft  of  which 
is  never  kept  in  the  fhops,  or  employed  in  pra&ice  ; 
the  other  may  be  procured  from  the  turner  ;  and  it  is 
indifferent  at  vvliat  feafon  it  has  been  cut  down,  being 
at  all  times  fufficiently  fit  for  the  only  ufe  to  which  it 
was  applied,  the  yielding  an  empyreumatic  oil  by  di- 
flillation  in  a  ftrong  fire. 

It  maybe  doubted,  whether  barks  arc  not  geneial- 
ly  more  replete  with  medicinal  matter  in  fummer  and 
fpring  than  in  winter.  The  barks  of  many  trees  arc 
in  fummer  fo  much  loaded  with  refin  and  gum  as  to 
burft  fpontaneoufly,  and  difeharge  the  redundant  quan¬ 
tity.  It  is  faid  that  the  bark  of  the  oak  anfwers  beft 
for  the  tanners  at  the  time  of  the  rifing  of  the  fap  in 
fpring :  and  as  its  life  in  tanning  depends  on  the  fame 
aftringent  quality  for  which  it  is  ufed  in  medicine,  it 
fhould  feem  to  be  alfo  fitteft  for  medicinal  purpofes  in 
the  fpring.  It  may  be  obferved  likewife,  that  it  is  in 
4  R  this 
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%foT’  th'^  Iaft  f?afon  that  barks  In  general  are  moll  convenU 
ently  peeled  off. 

Animal  Substances. 

Animal  fubflances  are  to  be  chofen  ia  their 


materia  medic  a. 


Simples. 


mpft  perfed  Hate,  unlefs  they  be  ordered  other- College 
wfe.  _  &c.  of  ’ 

Whatever  virtues  thefe  bodiei  may  have,  they  are  ,  Simt'les- 
fuppofed  to  be  belt  when  they  have  attained  to  their  *  J 
common  full  growth. 
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Material  MATERIAL,  denotes  fomething  compofed  of 

JVta^hcma  ™atter'  .  *n  ^*eil^e  t^le  WOrd  Hands  oppofed  to 

tic,.‘  *  '^material  £ee  Matter  and  Metaphysics. 

\,mm  y - /  MATERIALIST.  S,  a  fe£l  in  the  ancient  church, 

compofed  of  perfons  who,  being  prepofTeffed  with 
that  maxim  in  tlie  ancient  philofophy,  Ex  nthilo  nihil 
Jity  u  Out  of  nothing  nothing  can  arife,,,  had  recourfe 
to  an  internal  matter,  on  which  they  fuppofed  God 
wrought  in  the  creation  ;  iuftead  of  admitting  God 
alone  as  the  foie  caufe  of  the  exiftence  of  all  things. 

I  ertullian  vfgoronfiy  oppofes  the  dodlrinc  of  the  ma- 
tenahfts  in  his  treatife  againft  Hermogenes,  who  was 
one  of  their  number. 

Materialrfts  is  alfo  a  name  given  to  thofe  who  main¬ 
tain  that  the  foul  of  man  is  material ;  or  that  the  prin¬ 
ciple  of  perception  and  thought  is  not  a  fubftance  di- 
hina  from  the  body,  but  the  refult  of  corporeal  or- 
gan.zation  :  See  Metaphysics.  There  are  others, 
called  by  this  name,  who  have  maintained  that  there 
is  nothing  but  matter  in  the  univerfe  ;  and  that  the 
Deity  himfelf  is  material.  See  Simnosism. 

MATHAM  (Jaques),  an  engraver  of  confiderable 
eminence,  was  born  at  Haerlem  in  1571,  and  after  the 
death  of  his  father,  Henry  Goltzius,  a  celebrated 
painter  and  engraver,  married  his  mother.  From  his 
iather-in-law  he  learned  the  art  of  engraving.  He 
went  to  Italy,  to  complete  his  ftudies  from  the  works 
of  the  greateft  mailers  ;  and  in  that  country  he  engra¬ 
ved  a  confiderable  number  of  plates.  At  his  return, 
he  worked  under  the  eye  of  Goltzius,  and  produced 
many  very  valuable  prints.  Following  the  example  of 
.  1S  father-in-law,  lie  worked  entirely  with  the  graver, 
in  a  clear,  free  Hyle  ;  and  though  he  never  equalled  him 
in  point  oftafte  or  correct  nets  of  drawing,  efpecially 
when  confined  to  the  naked  parts  of  the  human  figure, 
mCV;  °f  b,s  Pnnts  are  g^atly  efteemed. 

I ATHEMATICS,  the  fcieuce  of  quantity ;  or 
a  fcience  that  confiders  magnitudes  either  as  compu- 
table  or  meafurable.  r 

The  word  in  its  original,  fIgnifies  dlfcibline , 

or  faence  in  the  general  ;  and  feems  to  have  been  ap¬ 
plied  to  the  doftrine  of  quantity,  either  by  way  of 
eminence,  or  becaufe  this  having  the  ftart  of  all  other 

See'sci  ence.  '  n  name  therefrom. 

For  the  origin  of  the  mathematics,  Jofephus  dates 
it  before  the  flood,  and  makes  the  foils  of  sith  obfer- 
versof  lie  courfe  and  order  of  the  heavenly  bodies  :  he 
adds,  that,  to  perpetuate  their  difeoveries,  and  fecure 
them  from  the  injuries  either  of  a  deluge  or  a  confla¬ 
gration,  they  had  them  engraven  on  two  pillars,  the 
one  of  Hone  the  other  of  brick  ;  the  former  of  which 

nomT  WaS  lan,hng  “  Syna  in  his  daJ’s-  See  Astr.0- 

The  fail  who  cultivated  mathematics  after  the  flood 


MAT 

l  ^yrians  a?d  Chaldeans  >  from  whom,  the  Mathem,. 
lame  Jofephus  adds,  they- were  carried  by  Abraham  to  *'«• 

the  Egyptians ;  who  proved  fucli  notable  proficients,  ' - 

that  Ariftotle  makes  no  fcruple  to  fix  the  firfl  rife  of 
mathematics  among  tliem._  From  Egypt,  584  years 
before  Chriit,  they  palled  into  Greece  through  the 
hands  of  I  hales  ;  who  having  learned  geometry  of  the 
Pnefts,  taught  it  in  his  own  country-.  Af¬ 
ter  rhales,  comes  Pythagoras ;  who,  among  other 
mathematical  arts,  paid  a  particular  regard  to  arith¬ 
metic  ;  fetching  the  greateft  part  of  his  philofophy 
from  numbers  :  he  was  the  firft,  as  Laertius  tells  us, 
who  abftrafted  geometry  from  matter;  and  to  him  we 
owe  the  doitrine  of  incommenfurable  magnitude,  and' 
the  five  regular  bodies,  befides  the  firft  principles  of 
mufic  and  aftronomy.  Pythagoras  was  feconded  by 
Anaxagoras  CEnopide?,  Brifo,  Antipho,  and  Hip¬ 
pocrates  of  Sc.o;  who  all  applied  themfelves  particu- 
arly  to  the  quadrature  of  the  circle,  the  duplicature 
of  the  cube,  &c.  but  the  laft  with  moll  fuccefs  :  this 
laft  is  alfo  mentioned  by  Proclus,  as  the  firft  who  com¬ 
piled  elements  of  mathematics, 

Democritus  excelled  in  mathematics  as  well  as  phy- 
fics ;  though  none  of  his  works  in  either  kind  are  ex- 

A  h  d?ftrUa‘°?  of  wh!ch  fome  authors  lay  at 
Ariftotle  s  door.  1  lie  next  in  order  is  Plato,  who  not 
only  improved  geometry,  but  introduced  it  into  pl.y- 
fics,  and  fo  laid  the  foundation  of  a  folid  philofophy. 

Out  of  h>s  fchool  proceeded  a  crowd  of  mathemati¬ 
cians.  Proclus  mentions  13  of  note;  among  whom 


T  j . .  ,  •  *  01  note>  among  whorr 

ed  bvepwm?SVT  ‘°  lmProved  the  anaIyfis  firft  invent- 
Arrh'at  3  0  5  Theastetus,  who  wrote  elements;  and 
Archiates,  who  has  the  credit  of  being  the  firft  who 
apph«d  mathematics  to  ufe  in  life.  Thefe  were 
fucceeded  by  Neocles  and  Theon,  the  laft  of  whom 
contributed  to  the  elements.  Eudoxus  excelled  in 

r  rr  anrd  ,f  °mCtry>  and  was  the  firft  founder 
of  a  fj  ftem  of  altrooomy.  Menechmus  invented  the 

and  Hermotimus  impro- 

maSl  h,‘S  W°rks  ar£  fo  ftored  with  mathe¬ 

matics,  that  Blancanus  compiled  a  whole  book  of 

em  :  °ut  °f  his  fchool  came  Eudemus  and  Theo- 
phraftus  ;  the -firft  of  whom  wrote  of  numbers,  g-eo- 

hilW  ^  t"V  Abm  “"“.V  jhe  latter>  a  mathemarical 
hiltory.  To  Anfteus,  lhdorus,  and  Hvpf.cles,  we 

TVhe  books  of  fobdsi  which,  with  the  other  books 
diffvl^K^T^9*  were  improved,  colleAed,  and  metho- 
difed  by  Euclid,  who  died  284  years  before  Chrift. 

and  A  in  d  yearA2ftCr  Euclid>  ^  Eratofthenes 
a!A  h  deS‘  Cotemporary  with  the  latter  was 

cime  Aifolf  °-mepCian  3nd  3ftr(>nomsr-  Soon  after 
came  Apollonius  Pergxus  ;  wliofe  conics  are  Hill  ex- 

bootJf°phlI?r  afcribed  tbe  Hth  and  ijth 

books  of  Euchd,  which  are  laid  to  have  been  contrac- 

t-cd 
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Mtfhcma*  ted  by  Hypfielcs.  Hipparchus  and  Mcnelaus  wrote  on 
tic*  the  fubtenfes  in  a  circle,  the  latter  alfo  on  fpherical 

—  *  triangles  :  Theodofius’s  three  books  of  fpherics  are 

ftill  extant.  And  all  thefe,  Mcnelaus  excepted,  lived 
before  Chrift. 

A.  D.  70.  Ptolemy  of  Alexandria  was  born  5  the 
prince  of  atlronomers,  and  no  mean  geometrician  :  he 
was  fucceeded  by  the  philofopher  Plutarch,  of  whom 
we  have  ftill  extant  fome  mathematical  problems.  Af- 
ter  him  came  Eutocius,  who  commented  on  Archi¬ 
medes,  and  occafionally  mentions  the  inventions  of 
Philo,  Diodes,  Nicomedes,  Sporus,  and  Heron,  on 
the  duplicatiire  of  the  cube.  To  Ctefebes  of  A- 
lexandria  we  owe  our  pumps  ;  and  Geminus,  who 
came  foon  after,  is  preferred  by  Proclus  to  Euclid 
himfelf. 

Diophantus  of  Alexandria  was  a  great  mailer  of 
numbers,  and  the  firil  inventor  of  algebra  :  among 
others  of  the  ancients,  Nicomachus  is  celebrated  for 
his  arithmetical,  geometrical,  and  mufical  works  ;  Se- 
renus,  for  his  books  on  the  fedlions  of  the  cylinder ; 
Proclus,  for  his  comments  on  Euclid  ;  and  Theon  has 
the  credit,  among  fome,  of  being  author  of  the  books 
of  elements  afcribed  to  Euclid.  The  laft  to  be  named 
among  the  ancients,  is  Pappus  of  Alexandria,  who 
flouriffied  A.  D.  400,  and  is  celebrated  for  his  books 
of  mathematical  collections  ftill  extant. 

Mathematics  are  commonly  diftinguifhed  into  pure 
and  fpeculative ,  which  confider  quantity  abftractedly  ; 
and  mixed ,  which  treat  of  magnitude  as  fubfifting  in 
material  bodies,  and  confequently  are  interwoven  every 
where  with  phyfical  confiderations. 

Mixed  mathematics  are  very  comprehenfive ;  fince  to 
them  may  be  referred  aftronomy,  optics,  geography, 
hydroftatics,  mechanics,  fortification,  navigation,  <Scc. 
See  the  articles  Astronomy,  Optics,  See, 

Pure  mathematics  have  one  peculiar  advantage,  that 
they  occafion  no  difpntes  among  wrangling  difputants, 
as  in  other  branches  of  knowledge  ;  and  the  reafon  is, 
becaufe  the  definitions  of  the  terms  are  premifed,  and 
every  body  that  reads  a  propofition  has  the  fame  idea 
of  every  part  of  it.  Hence  it  is  eafy  to  put  an  end  to 
all  mathematical  con troverfies,  by  ffiowing,  either  that 
our  adverfary  has  not  ftuck  to  his  definitions,  or  has 
not  laid  down  true  premiffes,  or  elfe  that  he  has  drawn 
falfe  conclufions  from  true  principles  ;  and  in  cafe  we 
are  able  to  d*o  neither  of  thefe,  we  mult  acknowledge 
the  truth  of  what  he  has  proved. 

It  is  true,  that  in  mixed  mathematics,  where  we 
reafon  mathematically  upon  phyfical  fubjects,  we  can¬ 
not  give  fuch  juft  definitions  as  the  geometricians  :  we 
mult  therefore  reft  content  with  deferiptions  ;  and  they 
will  be  of  the  fame  ufe  as  definitions,  provided  we  are 
con  fiftent  with  ourfelves,  and  always  mean  the  fame 
thing  by  thofe  terms  we  have  once  explained. 

Dr  Barrow  gives  a  molt  elegant  defeription  of  the 
excellence  and  ufefulnefs  of  mathematical  knowledge, 
in  his  inaugural  oration,  upon  being  appointed  pro- 
feflor  of  mathematics  at  Cambridge. 

Tlie  mathematics,  he  obferves,  effectually  exercife, 
not  vainly  delude,  nor  vexatioufly  torment,  ftudious 
minds  with  obfeure  fubtilties;  but  plainly  demonftrate 
every  thing  within  their  reach,  draw  certain  conclu¬ 
fions,  inftruct  by  profitable  rules,  and  unfold  pleafant 
queftions.  Thefe  difeiplines  likewffe  enure  and  corro¬ 


borate  the  mind  to  a  conftant  diligence  in  ftudy  j  they  Maths ra* 
wholly  deliver  11s  from  a  credulous  fimplicity,  moll 
itronglv  fortify  us  againft  the  vanity  of  fcepticifm,  ef-  Matlock* 

fectually  reftrain  us  from  a  raffi  prefumption,  moil  ea-  - v — 

fily  incline  us  to  a  due  affent,  and  perfectly  fubject  us 
to  the  government  of  right  reafon.  While  the  mind  is 
abftracted  and  elevated  from  fenfible  matter,  diftinctly 
views  pure  forms,  conceives  the  beauty  of  ideas,  and 
inveftigates  the  harmony  of  proportions  ;  the  manners 
themfelves  are  fenfibly  corrected  and  improved,  the  af¬ 
fections  compofed  and  rectified,  the  fancy  calmed  and 
fettled,  and  the  underftanding  raifed  and  excited  to 
more  divine  contemplations. 

MATHEM AT ICAL,  any  thing  belonging  to  the 
fcience  of  mathematics. 

Mathematical  Injlrvments ,  fuch  inftruments  as 
are  ufually  employed  by  mathematicians,  as  compaffes, 
feales,  quadrants,  8c c. 

Machine  for  dividing  Mathematical  Ivjlrumcnts . 

See  Ramsden’s  Machine, 

MATHER  (Dr  Cotton),  an  eminent  American 
divine,  born  at  Bofton  in  New  England  in  the  year 
16^3.  He  was  educated  in  Harward  college,  and  in 
1684  became  minifter  of  Bofton  ;  in  the  diligent  dii- 
charge  of  which  office  he  fpent  his  life,  and  promoted 
fevcral  excellent  focietiesfor  the  public  good:  particu¬ 
larly  one  for  fuppreffing  diforders,  one  for  reforming 
manners,  and  a  fociety  of  peace-makers,  whofe  pro- 
feffed  bufmefs  it  was  to  compofe  differences  and  prevent 
law-fuits.  His  reputation  was  not  confined  to  his  own 
country :  for  in  1710,  the  univerfity  of  Glafgow  fent 
him  a  diploma  for  the  degree  of  doctor  in  divinity  ; 
and,  in  1714,  the  Royal  Society  of  London  chofe 
him  one  of  their  fellows.  He  died  in  1728  ;  and  is 
faid  to  have  publiffied  in  his  life-time  382  pieces,  in¬ 
cluding  {ingle  fermons,  effays,  See,  yet  feveral  were  ot 
a  larger  fixe,  among  which  wa3  Magnolia  Chrijli  A- 
meric  ana,,  or  an  Eccleftaftical  Hiftory  of  New-Eng- 
land,  from  its  firft  planting  in  1620  to  1698,  folio. 

But  the  moft  remarkable  of  all  his  works  was  that  in 
which,  like  Glanville,  lie  defended  the  doctrine  of 
witchcraft.  We  fiiall  content  ourfelves  with  giving 
the  title  at  large,  which  is  as  follows :  “  The  won¬ 
ders  of  the  invifible  world  ;  being  an  account  of  the 
trials  of  feveral  witches  lately  executed  in  New- Eng¬ 
land,  and  of  feveral  remarkable  curiofities  therein  oc¬ 
curring.  Together  with,,  1.  Obfervations  on  the 
nature,  the  number,  and  the  operations  of  the  devils. 

2.  A  ftiort  narrative  of  a  late  outrage  committed  by  a 
knot  of  witches  in  Swedeland  ;  very  much  refembling, 
and  fo  far  explaining  that  under  which  New-England 
has  laboured.  3.  Some  counfels  directing  a  due  im¬ 
provement  of  the  terrible  things  lately  done  by  the  un- 
ufual  and  amazing  lange  of  evil  fpirits  in  New-Eng- 
land.  4.  A  brief  difeourfe  upon  the  temptations 
which  are  the  more  ordinary  devices  of  Satan.  By  Cot¬ 
ton  Mather;  publiffied  by  the  fpecial  command  of  his 
excellency  the  governor  of  the  province  of  Mnffaclm- 
fet’s  Bay  in  New-England.”  Printed  firft  at  Bofton 
in  New-England,  and  reprinted  at  London,  in  1736, 

4to. 

MATLOCK,  a  town  or  village  of  Derlpyffiire,  near 
Wickfworth,  fituated  on  the  very  edge  of  the  Der¬ 
went  ;  noted  for  its  bath,  the  water  of  which  is  milk- 
warm  ;  and  remarkable  for  the  huge  rocks  in  its  en- 
4  R  2  virons, 
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virons,  particularly  thofe  called  the  Torr ,  on  the  call 
fide  of  the  Derwent,  over  againft  it,  which  feem  to  be 
piled  one  upon  another.  It  is  an  extenfive  Haggling 
village,  built  in  a  very  romantic  ftyle,  on  the  fteep  fide 

of  a  mountain,  rifing  irregularly  from  the  bottom  to 
nearly  the  fummit.  Nearthebath-arefeveralfmall  houfes, 
whofe  fituation  is  on  the  little  natural  horizontal  parts 
of  the  mountain,  a  few  yards  above  the  road,  and  in 
fome  places  the  roofs  of  fome  almoft  touch  the  floors 
of  others.  There  are  excellent  accommodations  for 
company  who  refort  to  the  bath  ;  and  the  poorer  in- 
habitants  are  fupported  by  the  fale  of  petrifaaions, 
cryftals,  &c.  and  notwithftanding  the  rockinefs  of  the 
toil,  the  cliffs  produce  an  immenfe  number  of  trees, 
whofe  foliage  adds  greatly  to  the  beauty  of  the 
place.  7 

MATRASS,  Cucurbit,  or  Bolt-head,  among 
chemilts.  See  Chemistry,  n°  C70. 

MATRICARIA,  Feverfew,  in  botany:  A  ge¬ 
nus  of  the  polygamia  fuperflua  order,  belonging  to 

e  fyngenefia  clafs  of  plants;  and  in  the  natural 
method  ranking  under  the  49th  order,  ComtofiU. 

The  r'CePtacle  is  naked;  there  is  no  pappus  ;  the 
calyx  hemifphencal  and  imbricated,  with  the  mar- 
ginal  leafets  folid,  and  fomething  fluirp.  There 
are  five  fpecies,  but  the  only  remarkable  one  is  the 
parenthium  or  common  feverfew.  This  hath  very 
fibrous  cluftermg  roots,  crowned  with  numerous  com¬ 
pound  leaves;  upright  flalks  branching  on  every 
fide  two  or  three  feet  high ;  garnifhed  with  com¬ 
pound  plain  leaves  of  feven  oval  folioles,  cut  into 
many  parts ;  and  all  the  branches  terminated  by  many 
compound  radiated  white  flowers  having  a  yellow  diik 
there  are  varieties  with  double  flowers,  with  femi- 
double  flowers  with  double  fiftular  flowers,  with  a 
hltular  dife  and  plain  radius,  with  Ihort -rayed  flowers, 

hS  ra>’  ifS  •  e°eer?’  W'th  raylefs  lulpfiur-coloured 
heads,  and  with  finely  curled  leaves.— All  tliefe  varie- 

abundantly  in  June,  each  flower  being 
compofed  of  numerous  hermaphrodite  and  female  flo- 

;  the  for™r  c°mpofe  the  diik,  the  latter  the 
adius  or  border,  and  which,  in  the  double  and  fiftu- 
Ious  kinds,  are  vety  ornamental  in  gardens,  but  of  a 
difagreeable  odour  ;  and  are  all  fucceeded  by  plenty 
of  feed  in  autumn,  by  which  they  are  eaf.ly  propagated, 
as  well  as  by  parting  the  roots  and  cuttings.  h 
Medical  ufes.  This  plant  has  received  a  mod 
extraordinary  charafter  in  hyfteric  and  other  affeftions 
of  the  nerves,  as  well  as  for  being  a  carminative  or 
*arm  ft.mulat.i.g  bitter.  Dr  Lewis,  however,  thinks 
:  uf  w  °  C,amom,Ie  5  with  which  he  fays  it  agrees 

ln  MATRICF  qUaMeS’  °n,y  bdnS  fome"  hat  weaker. 

MA  TRICE,  or  Matrix.  See  Matrix 


J 
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When  types  are  to  be  call,  the  matrice  is  faflened  Matrix 
to  the  end  of  a  mould,  fo  difpofed  as  that  when  the  " 
metal  is  poured  on  it,  it  may  fall  into  the  creux  or 
cavity  of  the  matrice,  and  take  the  figure  and  impref- 
fion  thereof.  See  Letter- Fo u ,v dfky. 

Matrices,  ufed  in  coining,  are  pieces  of  Heel  in 
form  of  dyes,  whereon  are  engraven  the  feveral  figures, 
arms,  characters,  legends,  & c.  wherewith  the  fpecies 
are  to  be  ftamped.  The  engraving  is  performed  with 
feveral  puncheons,  which  being  formed  in  relievo,  or 
prominent,,  when  ftruck  on  the  metal,  make  an  in¬ 
dented  impreflion,  which  the  French  call  en  creux. 

A^VTRICULA,  a  regifter  kept  of  the  admifilon 
of  ofheers  and  perfons  entered  into  any  body  or  fociety 
whereof  a  lift  is  made.  Hence  thofe  who  are  admitted 
into  our  universities  are  faid  to  be  matriculated.  A- 
mong  ecclefiaftical  authors,  we  find  mention  made  of 
two  kinds  of  matriculx  ;  the  one  containing  a  lift  of 
the  ecclefiaftics  called  matrlcula  clericorum  ;  the  other  of 
the  poor  fubfifted  at  the  expence  of  the  church,  called 
mairicula  pauper  um. 

Matricula  was  alfo  applied  to  a  kind  of  alms, 
houfe,  where  the  poor  were  provided  for.  It  had  cer¬ 
tain  revenues  appropriated  to  it,  and  was  ufually  built 
near  the  church  ;  whence  the  name  was  alfo  frequent¬ 
ly  given  to  the  church  itfelf. 

MATRIMONY.  See  Marriage. 

MATRIX,  in  anatomy,  the  womb,  or  that  part  of 
the  female  of  any  kind,  wherein  the  foetus  is  conceived 
and  nouriflied  till  the  time  of  its  delivery.  See  Ana¬ 
tomy,  n°  108. 

Matrix  is  alfo  applied  to  places  proper  for  the  ge¬ 
neration  of  vegetables,  minerals,  and  metals.  Thus 
the  earth  is  the  matrix  wherein -  feeds  fprout ;  and 
marcafites  are  by  many  confidered  as  the  matrices  of 
metals. 

I  he  matrix  of  ores  is  the  earthy  and  flony  fubftan- 
ces  in  winch  tliefe  metallic  matters  are  inveloped : 
thefe  are  very  various,  frequently  fpar,  quartz,  fluors, 
or  horn-blend.  * 

MA  I  RON,  an  elderly  married  woman. 

Matrons-  When  a  widow  feigns  herfelf 
with  child  in  order  to  exclude  the  next  heir,  and  a 
fuppofititious  birth  is  fufpefted  to  be  intended,  then, 
upon  the  writ  de  ventre  mfpkiendo,  a  jury  of  women 
is  to  be  impanelled  to  try  the  queftion  whether  the 
woinau  is  with  child  or  not.  So,  if  a  woman  is 
convifted  of  a  capital  offence,  and,  being  condemned 
to  fufler  death,  pleads  in  flay  of  execution,  that  fhe 
is  pregnant,  a  jury  of  matrons  is  impanelled  to  in. 
quire  into  the  truth  of  the  allegation;  and,  if  they 

find  it  true,  the  convift  is  refpited  till  after  her  deli- 
very. 


— >  *'*a*ma,  oee  lYiATRix.  very.  . 

five  Ample  colours, “whence'1  afl^thf  reft  Sf denWoJ  lia  I  3  n‘ver  gating  Gal, 

—C‘  A  rrL  ^  -e  are  der,ved  ba  Celtica  from  the  Belg.ca  (Cefar. )  Now  the  Marne ; 

Which-  rifinnr  m  C'Y.rm* _ ! _ _  r  .  9 


black,  white,  blue,  red. 


compofed.  Thefe  are,  the 
and  yellow  or  root  colour. 

are^hofe*l1tAp0r  .matr’c^8»  ufed  by  the  letter-founders, 
are  thofe  little  pieces  of  copper  or  brafs,  at  one  end 

™}  chfT  en?a.Wn’  dent-"’ife,  or  «  creux,  the  feve¬ 
ral  ch a l afters  ufed  in  the  compofing  of  books.  Each 

haraftcr,  virgula,  and  even  each  point  in  a  difeourfe, 
has  its  feveral  matrix  ;  and  of  confequence,  its  feveral 
puncheon  to  ftrike  it.  They  are  the  engravers  on 
metal  that  cut  or  grave  the  matrices.  S' 


.  .  - n ww  me  iviarne j 

which,  rifing  in  Champaign  near  Langres,  runs  north- 
weft,  and  then  weft,  and  palling  by  Meaux  falls  into 
he  oiene  at  Charenton,  two  leagues  to  the  eaft  of 
rans. 

MATRONALIA,  a  Roman  feftival  inftituted  by 
Romulus,  and  celebrated  on  the  kalends  of  March,  ia 
honour  of  Mars.  It  was  kept  by  matrons  in  particu- 
Jar,  and  bachelors  were  entirely  excluded  from  any 
1W  in  the  folemmty.  The  men  during  this  fcaft 
lent  prefents  to  th'e  women,  for  which  a  return  waa 

made 
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«4  oflei  made  by  them  at  the  Saturnalia  :  And  the  women 
\  gave  the  fame  indulgence  to  their  fervants  now  which 
h  ter.  the  men  gave  to  theirs  at  the  feaft  of  Saturn,  ferving 
w  them  at  table,  and  treating  them  as  fuperiors. 

MATRpSSES,  are  foldiers  in  the  train  of  artil¬ 
lery,  who  are  next  to  the  gunners,  and  affift  them  in 
loading,  tiring,  and  fpunging  the  great  guns.  They 
carry  firelocks,  and  march  along  with  the  ftore-wag- 
gons,  both  as  a  guard,  and  to  give  their  affidance  in 
cafe  a  waggon  fhould  break  dowft. 

MATSYS  (Qrnntin),  painter  of  hidory  and  por¬ 
traits,  was  born  at  Antwerp  in  1460,  and  for  feveral 
years  followed  the  trade  of  a  blackfmith  or  farrier,  at 
leail  till  he  was  in  his  2Cth  year.  Authors  vary  in  their 
accounts  of  the  caufe  of  his  quitting  his  fird  occupa¬ 
tion,  and  attaching  himfelf  to  the  art  of  painting. 
Some  affirm,  that  the  fird  unfolding  of  his  genius  was 
©ccafioned  by  the  light  of  a  print  which  accidentally 
was  fliown  to  him  by  a  friend  who  came  to  pay  him  a 
vifit  while  he  was  in  a  declining  date  of  health  from 
the  labour  of  his  former  employment,  and  that  by  his 
copying  the  print  with  fome  degree  of  fuccefs,  he  was 
animated  with  a  defire  to  learn  the  art  of  painting. 
Others  fay,  he  fell  in  love  with  a  young  woman  of 
great  beauty,  the  daughter  of  a  painter,  and  they  al¬ 
lege  that  love  alone  wrought  the  miracle,  as  he  could 
have  no  profpeft  of  obtaining  her  except  by  a  didin- 
guilhed  merit  in  the  profeffion  of  painting:,  for  which 
reafon  he  applied  himfelf  with  inceffant  labour  to  dudy. 
and  pradlife  the  art,  till  he  became  fo  eminent  as  to 
be  intitled  to  demand  her  in  marriage,  and  he  fucceed- 
ed.  Whatever  truth  may  be  in  either  of  thefe  ae- 
.  counts,  it  is  certain  that  he  appeared  to.have  an  un¬ 
common  genius;  his  manner  was  fingular,  not  refem- 
bling  the  manner  of  any  other  mader,  and  his  pictures 
were  drongly  coloured  and  carefully  dnidied,  but  yet 
they  have  fomewliat  dry  and  hard.  By  many  compe¬ 
tent  judges  it  was  believed,  when  they  obferved  the- 
drength  of  expreffion  in  fome  of  his  compolitions,  that 
if  he  had  dudied  in  Italy  to  acquire  fome  knowledge 
of  the  antiques  and  the  great  maders  of  the  Roman 
fehool,  he  would  have  proved  one  of  the  mod  eminent 
painters  of  the  Low  Countries.  But  he  only  imitated 
ordinary  life  ;  and  feemed  more  inclined,  or  at  lead 
more  qualified,,  to  imitate  the  defeats  than  tl>C  beauties 
of  nature.  Some  hidorical  compodtions  of  this  mader 
deferve  commendation  ;  particularly  a  defeent  from  the 
crofs,  which  is  in  the  cathedral  at  Antwerp  ;  and  it  is 
judly  admired  for  the  fpirit,  /kill,  and  delicacy  of  the 
whole.  But  the  mod  remarkable  and  bed  known 
pidture  of  Matfys,  is  that  of  the  two  mifers  in  the  gal¬ 
lery  at  Windfor.  He  died  in  1529.  He  had  a  fon, 
John;  who  painted  in  the  fame  ftyle  and  manner,  but 
not  with  a  reputation  equal  to  his  father  ;  though 
many  of  his  pictures  are  fold  to  unfkilful  purchafers 
for  the  paintings  of  Quin  tin.  His  mod  frequent  fub- 
jed  was  the  reprefentation  of  mifers  counting  their 
gold,  or  bankers  examining  and  weighing  it. 

MATT,  in  a  (hip,  is  a  name  given  to'  rope-yarn, 
junk,  &c.  beat  flat  and  interwoven  ;  ufed  in  order 
to  preferve  the  yards  from  galling  or  rubbing  in 
heating  or  lowering  them. 

MATTER,  in  common  language,  is  a  word  of  the 
Arne,  import  with  body,  arid  denotes  that  which  is  tan- 
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gible,  vifible,  and  extended  ;  but  among  philofophers  Mafcffiewv 
it  fignifies  that  fubdance  of  which  all  bodies  arc  com-  * 
pofed;  and  in  this  fenfe  it  is  fynonymous  with  the  word 
Element. 

It  is  only  by  the  fenfes  that  we  have  any  communi¬ 
cation  with  the  external  world  ;  but  the  immediate  ob¬ 
jects  of  fenfe,  philofophers  have  in  general  agreed  to 
term  qualities ,  which  they  conceive  as  inhering  in 
fomething  which  is  called  theii  fubjetl  or  fubjlratum . 

It  is  this  fubdratum  of  fenfible  qualities  which,  in  the 
language  of  philofophy,  is  denominated  matter;  fo* 
that  matter  is  not  that  which  we  immediately  fee  or 
handle,  but  the  concealed fubjeft  or  fupport  of  vifible  and 
tangible  qualities.  What  the  moderns  term  qualities ,  was 
by  Aridotle  and  his  followers  called  form  ;  but  fo  far 
as  the  two  do&rines  are  intelligible,  there  appears  to 
be  no  edential  difference  between  them.  From  the 
moderns  we  learn,  that  body  confids  of  matter  and* 
qualities  ;  and  the  Peripatetics  taught  the  fame  tiling, 
when  they  faid  that  body  is  compofed  of  matter  and 
form . 

How  philofophers  were  led  to  analyfe  body  into 
matter  and  form,  or,  to  ufe  modern  language,  into 
matter  and  qualities  ;  what  kind  of  exidenee  they  at¬ 
tribute  to  each;  and  whether  matter  mud  be  conceived 
as  felf-exident  or  created — are  quefiions  which  fhall  be* 
conlidered  afterwards  (See  Metaphysics).  It  is 
fufficient  here  to  have  defined  the  term. 

MATTHEW,  or  Gofpel  of  St  Matthew,  a  cano¬ 
nical  book  of  the  New  Tedament. 

St  Matthew  wrote  his  gofpel  in  Judtca,  at  the 
requed  of  thofe  he  had  converted  ;  and  it  is  thought 
he  began  in  the  year  41,, eight  years  after  Chrid’s  * 
refurre&ion.  It  was  written,  according  to  the  tedi- 
mony  of  all  the  ancients,  in  the  Hebrew  or  Syriac 
language  ;  but  the  Greek  verfion,  which  now  paffes •* 
for  the  original,  is  as  old  as  the  apodolical  times. 

St  Matthew  the  Evangelifl's  Day,  a  festival  of  the- 
Chridian  church,  obferved  on  September  2 id. 

St  AI at  t  hew,  the  fon  of  Alpheus,  was  alfo  called 
Levi,  He  was  of  Jewiih  original,  as  both  his  names 
difeover,  and  probably  a  Galilean.  Before  his  call  to 
the  apottolate,  he  was  a  publican  or  toll-gatherer  to  * 
the  Romans :  an  office  of  bad  repute  among  the. 

Jews,  on  account  of  the  covetoufnefs  and  exaction  of 
thofe  who  managed  it  ;  St  Matthew’s  office  parti¬ 
cularly  confiding  in  gathering  the  cudoms  of  all 
merchandize  that  came  by  the  fea  of  Galilee,  and  the 
tribute  that  paffiengers  were  to  pay  who  went  by 
water.  And  here  it  was. that  Matthew  fat  at  the  re¬ 
ceipt  of  cudom,  when  our  Saviour  called  him  to  be  a 
difciplc.  It  is  probable,  that,  living  at  Capernaum, 
the  place  of  Ohrid’s  ufual.  refidence,  he  might  have 
fome  knowledge  of  him  before  he  was  called.  Mat¬ 
thew  immediately  exprefled  his  fatisfadlion  in  being' 
called  to  this  high  dignity,  by  entertaining  our  Sa¬ 
viour  and  his  difciples  at  a  great  dinner  at  his  own  houfe, 
whither  he  invited  all  his  friends,  efpecially  thofe  of  his 
own  profeffion,  hoping,  probably,  that  they  might  be 
influenced  by  the  company  and  convocation  of  Clirid* 

St  Matthew  continued  with  the  red  of  the  apodles 
till  after  our  Lord’s  afcenfioii.  For  the  fird  eight 
years  afterwards,  he  preached  in  Judxa.  Then  he 
betook  himfelf  to  propagating  the  gofpel  among  the 
1  Gentiles, 
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Gentiles,  and  cliofe  Ethiopia  as  the  fccne  of  his  apof- 
w  f  tolical  miniflry  ;  where  it  is  faid  he  fuffered  martyr- 
„  _  :  U  **  dora,  but  by  what  kind  of  death  is  altogether  uncer¬ 

tain.  It  is  pretended,  but  without  any  foundation, 
that  Hyrtacus,  king  of  Ethiopia,  defiring  to  marry 
Ipliigenia,  the  daughter  of  his  brother  and  predeceffor 
-^Eglippus,  and  the  apoflle  having  reprefented  to  him 
that  he  could  not  lawfully  do  it,  the  enraged  prince 
ordered  his  head  immediately  to  be  cut  off.  Baronius 
tells  us,  the  .  body  of  St  Matthew  was  tranfported 
from  Ethiopia  to  Bithynia,  and  from  thence  was 
carried  to  Salernum  in  the  kingdom  of  Naples  in 
the  year  954,  where  it  was  found  in  1080,  and  where 
<luke  Robert  built  a  church  bearing  his  name. 

St  M JTTHEtr,  a  town  of  Spain,  in  the  kingdom  of 
Arragon,  feated  in  a  pleafant  plain,  and  in  a  very 
fertile  country  watered  with  many  fprings.  W.  Long. 
O.  15.  N.  Lat.  40.  22. 

Matthew  of  Paris .  See  Paris. 

Matthew  of  IVeJl^ninJler^  a  Benedi&ine  monk  and 
^ccomplifhed  fcholar,  who  wrote  a  hiftory  from  the 
beginning  of  the  world  to  the  end  of  the  reign  of  Ed- 
waid  I.  under  the  title  of  Flores  Hiforiarum  ;  which 
was  afterwards  continued  by  other  hands.  He  died 
in  1380. 

St  MATTHIAS,  an  apoflle,  was  chofen  inftead 
of  Judas.  He  preached  in  Judaea  and  part  of  y£thi- 
opm,  and  fuffered  martyrdom.  See  the  ASs  of  the 
A/rChap’  i'  Thcre  was  a  gofpel  publifhed 
under  Matthias’s  name,  but  reje&ed  as  fpurious  ;  as 
likewife  fome  traditions,  which  met  with  the  fame 
fate. 

St  Matthias's  Day  ;  a  feftival  of  the  Cliriflian 
church,  obferved  on  the  24th  of  February.  St  Mat¬ 
thias  was  an  apoflle  of  Jefus  Chrifl,  but  not  of  the 
number  of  the  twelve  chofen  by  Chrifl  himfelf.  He 
obtained  this  high  honour  upon  a  vacancy  made  in 
the  college  of  the  apoflles  by  the  treafon  and  death 
of  Judas  Ifcariot.  The  choice  fell  on  Matthias  by 
lot;  his  competitor  being  Jofeph  called  Barf  abas,  and 
iirnamed  Jujlus .  Matthias  was  qualified  for  the  apofllc- 
ihip,  by  having  been  a  conflant  attendant  upon  our 
Saviour  all  the  time  of  his  miniflry.  He  was,  probablv, 
one  of  the  70  difciples.  After  our  Lord’s  refurrec- 
tion,  he  preached  the  gofpel  firfl  in  Jud*a.  After¬ 
wards  it  is  probable  he  travelled  eaftwards,  his  refi- 
dence  being  principally  near  the  irruption  of  the  river 
Apfarus  and  the  haven  HyfTus.  The  barbarous  peo¬ 
ple  treated  him  with  great  rudenefs  and  inhumanity  ; 
and,  after  many  labours  and  fufferings  in  converting 
great  numbers  to  Chriflianity,  he  obtained  the  crown 
of  martyrdom  ;  but  by  what  kind  of  death,  is  un- 
certam.— I  hey  pretend  to  fhow  the  relics  of  St  Mat¬ 
thias  at  Rome  ;  and  the  famous  abbey  of  St  Mat¬ 
thias  near  Treves  boafls  of  the  fame  advantage  ;  but 
doubtlefs  both  without  any  foundation.  There ‘was  a 


rejedled  as  fpurious. 

MATTJ AC^E  AlQu^,  or  Mattiaci  Fontks, 

Vnc'Seo&\  n°~  Wift,aden>  oppofitc  to  Mentz,  in 
the  Weteravia.  E.  Long.  8.  N.  Lat.  co  6 

MATIIACTM,  or  Mattium,  (anc.  geog.),  a 
town  of  the  Mattiaci,  a  branch  of  the  Catti  in  Ger- 
niany.  Now  Marpurg  m  Iieffe.  E.  Long.  S.  4c.  N 
Lat.  50.  40.  H 
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MATTINS,  the  firfl  canonical  hour,  or  the  firfl 
part  of  the  daily  fervice,  in  the  Romifh  church. 

MAI  THIOLUS  (Peter  Andrew),  an  eminent 
phyfician  in  the  16th  century,  born  at  Sienna,  was  well 
ikilled  in  the  Greek  and  Latin  tongues.  He  wrote 
learned  commentaries  on  Diofcorides,  and  other  works 
which  are  efleemed  ;  and  died  in  1577. 

MA1URANTS,  in  pharmacy,  medicines  which 
promote  the  fuppuration  of  tumors. 

MATY  (Matthew),  M.  D.  an  eminent  phyfician 
arid  polite  writer,  was  born  in  Holland  in  the  year 
1718.  He  was  the  fon  of  a  clergyman,  and  was  ori¬ 
ginally  intended  for  the  church  ;  but  in  confequence 
of  fome  mortifications  his  father  met  with  from  the 
fynod,  on  account  of  fome  particular  fentiments  he 
entertained  about  the  do&rine  of  the  Trinity,  turned 
his  thoughts  to  phyfic.  He  took  his  degree  of  M.  D. 
at  Leyden;  and  in  1740  came  to  fettle  in  England, 
his  father  having  determined  to  quit  Holland  for  ever. 
In  order  to  make  himfelf  known,  in  1749  he  began  to 
pub li ih  in  French  an  account  of  the  productions  of  the 
Englifh  prefs,  printed  at  the  Hague  under  the  name  of 
thfi  Journal  Brit annique.  This  journal,  v^hich  conti¬ 
nues  to  hold  its  rank  amongft  the  befl  of  thofe  which 
have  appeared  fince  the  time  of  Bayle,  anfwered  the 
chief  end  he  intended  by  it,  and  introduced  him  to 
the  acquaintance  of  fome  of  the  mofl  refpettable  lite¬ 
rary  cliaradlers  of  the  country  he  had  made  his  own. 
It  was  to  their  adtive  and  uninterrupted  friendfiiip  he 
owed  the  places  he  afterwards  poflefled.  In  1798  he 
was  chofen  fellow;  and  in  1765*  on  the  refignation  of 
L)r  Birch,  who  died  a  few  months  after  and  made  him 
his  executor,  fecretary  to  the  royal  fociety.  He  had 
been  appointed  one  of  the  under  librarians  of  the  Bri- 
tiih  mufeum  at  its  firil  inllitution  in  17^3,  and  be¬ 
came  principal  librarian  at  the  death  of  Dr  Knight  in 
!772*  Ufeful  in  all  thefe  polls,  he  promifed  to  be 
eminently  fo  in  the  laft,  when  he  was  feized  with  a 
langui filing  diforder,  which  in  1776  put  an  end  to  a 
life  which  had  been  uniformly  devoted  to  the  purfuit 
of  fcience  and  the  offices  of  humanity.  He  was  an 
early  and  aClive  advocate  for  inoculation  ;  and  when 
there  was  a  doubt  entertained  that  one  might  have  the 
fm all -pox  this  way  a  fecund  time,  tried  it  upon  him¬ 
felf  unknown  to  his  family.  He  was  a  member  of 
the  medical  club  (with  the  Drs  Parfons,  Templeman, 

1  othergilh  Wat  fon,  and  others  \  which  met  every 
fortnight  in  St  Paul’s  churchyard.  He  was  twice 
married,  viz .  the  firit  time  to  Mrs  Elizabeth  Boifra- 
gon  ;  and  the  fecond  to  Mrs  Mary  Deners.  He  left 
a  fon  and  three  daughters.  He  had  nearly  finifhed 
the  Memoirs  of  the  Earl  of  Cliellerfield;  which  were 
completed  by  his  fon-in  law  Mr  Jnfiamond,  and  pre¬ 
fixed  to  that  nobleman’s  Mifeellaneous  Works,  1777, 

2  vols  qto. 

Maty  (Paul  Henry),  M.A.F.  R.  S.  fon  of  the 
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<T0foel  afrrih^  *  c*  aT.j  • . 7  .  x  ULrc  was  a  AVIATY  U  aul  *ienry),  M.  t\.  E.  K.  S.  fon  of  the 

fejefted  as  M  U3S  5  but  ,l  'vas  un,verf%  form<-'r>  was  educated  at  Wiftininfter  and  Trinity  col- 
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lege  Cambridge,  and  had  their  travelling  fellowfiiip  for 
three  years.  He  was  afterwards  chaplain  to  Lord 
Stormont  at  Paris  in  17  . .,  and  foon  after  vacated  his 
next  fellowfiiip  by  marrying  one  of  the  three  daughters 
of  Jofeph  Clark,  Lfq;  filler  of  the  late  Captain  Charles 
Clark  (who  fucceeded  to  the  command  on  the  death 
of  Captain  Cook).  Oii  his  father's  death  in  1776,  he 
fucceeded  to  the  office  of  one  of  the  under  librarians 
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of  the  Britifh  mufeum,  and  was  afterwards  preferred 
to  a  fupenor  department,  having  the  care  of  the  anti¬ 
quities,  for  which  he  was  eminently  well  qualified. 

In  1776  lie  alfo  fucceeded  his  father  in  the  office  of 
"  fecretary  to  the  royal  fociety.  O11  the  difputes  re- 
fpecling  the  reinflatement  of  Dr  Hutton  in  the  de¬ 
partment  of  fecretary  for  foreign  correfpondence  1  784, 

Mr  Maty  took  a  warm  and  diftinguilhed  part,  and  re- 
figned  the  office  of  fecretary ;  after  which  he  under¬ 
took  to  afiift  gentlemen  or  ladies  in  perfecting  their 
knowledge  of  the  Greek,  Latin,  French,  and  Italian 
claffics,  Mr  Maty  was  a  thinking  confcientious  man; 
and  having  conceived  fome  doubts  about  the  articles 
he  had  fubferibed  in  early  life,  he  never  could  be  pre¬ 
vailed  upon  to  place  Inmfelf  in  the  way  of  ecclefiailical 
preferment,  though  his  connections  were  amongft  thofe 
who  could  have  ferved  him  cfTentially  in  this  point  ; 
and  foon  after  his  father’s  death  he  withdrew  himfelf 
from  minitlering  in  the  eflablifhed  church,  his  reafons 
for  which  he  publifhed  in  the  47th  volume  of  the  Gent. 
Magazine,  p.  4 66.  His  whole  life  was  thenceforward^ 
taken  up  in  literary  purfuits.  He  received  100I.  from 
the  duke  of  Marlborough,  with  a  copy  of  that  beauti¬ 
ful  work  the  Gemma  Marlburitnfes ,  of  which  only  100 
copies  were  worked  off  for  prefents  ;  and  of  which 
Mr  Maty  wrote  the  French  account,  as  Mr  Bryant  did 
the  Latin.  In  January  1782  he  fet  on  foot  a  Review 
of  publications,  principally  foreign,  which  he  carried 
on,  with  great  credit  to  himfelf  and  fatisfaClion  to  the 
public,  for  near  five  years,  when-  he  was  obliged  to 
difeontinue  it  from  ill  health.  He  had  long  laboured 
under  an  aflhmatic  complaint,  which  at  times  made 


great  ravages  in  his  conftitution,  and  at  lafb  put  a  pe¬ 
riod  to  his  life  in  Jan.  1  787,  at  the  age  of  42;  leaving 
behind  him  one  fon. — Mr  Maty  enjoyed  a  refpedlable 
rank  in  the  republic  of  letters,  and  by  his  talents  and 
attainments  was  fully  intitled  to  it.  Fie  was  eminently 
acquainted  with  ancient  and  modern  literature,  and 
particularly  converfant  in  critical  refearches.  The 
purity  and  probity  of  his  nature  were  unqueftionable; 
and  his  humanity  was  as  exquifite  as  it  would  have 
been  extenfive,  had  it  been  feconded  by  his  fortune. 

MAUCAUCO,  Macaco,  or  Mah] ,  in  zoology. 
See  Lemur,  n”  4. 

MAVIS,  in  ornithology,  a  fpecies  of  turdus.  See 
Turdus. 

MAUBEUGE,  a  town  of  the  Netherlands,  in  Ilai- 
nault,  with  an  illuflrious  abbey  of  canoneffcs,  who 
mull  be  noble  both  by  the  father  and  mother’s  fide. 
This  place  was  ceded  to  France  in  1678;  and  fortified 
after  the  manner  of  Vauban.  It  is  feated  on  the  river 
Sambre,  in  E.  Long.  5.  o.  N.  Lat.  50.  15. 

MAUNCH,  in  heraldry,  the  figure  of  an  ancient 
coat  fleeve,  borne  in  many  gentlemens  efcutcheons. 

MAUNDY  Thursday,  is  the  Thurfday  in  Baf¬ 
fin  n  week  ;  which  was  called  M amt dy  or  Mandate 
Thurfday,  from  the  command  which  our  Saviour  gave 
fcisapoftles  to  commemorate  him  in  the  Lord’s  fupper, 
which  he  this  day  inflituted  ;  or  from  the  new  com¬ 
mandment  which  he  gave  them  to  love  one  another, 
after  he  had  wafhed  their  feet  as  a  token  of  his  love 
to  them. 

MAUPERTUIS  (Peter  Louis  Morceau  de),  a  ce¬ 
lebrated  French  academician,  was  born  at  St  Malo  in 
1698;  and  was.  there  privately  educated  till  he  arrived 
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at  his  1 6th  year,  when  he  was  placed  under  the  cele¬ 
brated  profeffor  of  philofophy  M.  le  Blond,  in  the 
college  of  la  Marche,  at  Paris.  He  foon  difeovered  a 
paffion  for  mathematical  fludies,  and  particularly  for 
geometry.  He  like  wife  pra&ifed  inflrumental  mufic 
in  his  early  years  with  great  fuccefs ;  but  fixed  on  no 
profeffion  till  he  was  20,  when  he  entered  into  the  ar¬ 
my.  He  firfl  ferved  in  the  Grey  Mufqueteers;  but  in 
the  year  1720,  his  father  purchafed  him  a  company  of 
cavalry  in  the  regiment  of  La  Rocheguyon.  He  re¬ 
mained  but  five  years  in  the  army,  during  which  time 
he  purfued  his  mathematical  fludies  with  great  vigour; 
and  it  was  foon  remarked  by  M.  Freret  and  other  aca¬ 
demicians,  that  nothing  but  geometry  could  fatisfy 
his  a  dive  foul  and  unbounded  thirfl  for  knowledge. 
I11  the  year  1723,  he  was  received  into  the  Royal 
Academy  of  Sciences,  and  read  his  firfl  performance, 
which  was  a  memoir  upon  the  conllrudion  and  form 
of  mufical  inllruments,  November  1 5.  1724.  During 
the  firfl  years  of  his  admifiion  he  did  not  wholly  coni 
fine  his  attention  to  mathematies ;  he  dipt  into  natu¬ 
ral  philofophy,  and  difeovered  great  knowledge  and 
dexterity  in  obfervations  and  experiments  upon  animals. 
If  the  cullom  of  travelling  into  remote  climates,  like 
the  fages  of  antiquity,  in  order  to  be  initiated  into 
the  learned  myfleries  of  thofe  times,  had  flill  fnbfifled, 
no  one  would  have  conformed  to  it  with  greater  ea- 
gernefs  than  M.  de  Maupertuis.  His  firfl  gratifica¬ 
tion  of  this  paffion  was  tovifit  the  countiy  which  had 
given  birth  to  Newton  ;  and  during  his  refidence  at 
London  he  became  as  zealous  an  admirer  and  fol¬ 
lower  of  that  pliilofopher  as  of  any  one  of  his  own 
countrymen.  His  next  excurfion  was  to  Bafil  in 
Switzerland,  where  he  formed  a  friendfhip  with  the  fa¬ 
mous  John  Bernouilli  and  his  family,  which  continued 
to  his  death.  At  his  return  to  Paris,  lie  applied  liirn- 
felf  to  his  favourite  flndies  with  greater  zeal  than  ever: 
— And  how  well  he  fulfilled  the  duties  of  an  academi¬ 
cian,  may  be  gathered  by  running  over  the  memoirs  of 
the  academy  from  the  year  172410  1736;  where  it  ap¬ 
pears  that  he  was  neither  idle  nor  occupied  by  obje&s 
of  fmall  importance.  The  mofl  fublime  quellions  in 
geometry  and  the  relative  fciences  received  from  his 
hands  that  elegance,  clearnefs,  ajid  precifion,  fo  remark¬ 
able  in  all  his  writings.  In  the  year  1736,  he  was 
fent  by  the  king  of  France  to  the  polar  circle,  to  mea- 
fure  a  degree  in  order  to  afeertain  the  figure  of  the? 
earth,  accompanied  by  Meffrs  Clairault,  Camus,  Le 
Monnier,  1’Ahbe  Outhier,  and  Celfius  the  celebrated 
profeffor  of  aflronomy  at  Upfal.  This  diflin&ion  ren¬ 
dered  him  fo  famous,  that,  at  his  return,  he  was  ad¬ 
mitted  a  member  of  ahnofl  every  academy  in  Eu¬ 
rope. 

In  the  year  1740  Maupertuis  had  an  invitation  from 
the  king  of  Pruffia  to  go  to  Beilin;  which  was  too 
flattering  to  be  refufed.  His  rank  among  men  of  let¬ 
ters  had  not  wholly  effaced  his  love  for  his  firft  pro¬ 
feffion,  namely,  that  of  arms.  Fie  followed  his  Pruf- 
fian  majefly  into  the  field,  and  was  a  witnefs  of  the 
difpofitions  and  operations  that  preceded  the  battle  of 
Molwitz  ;  but  was  deprived  of  the  glory  of  being  pre- 
fen  t,  when  victory  declared  in  favour  of  his  royal  pa¬ 
tron,  by  a  fingular  kind  of  adventure.  His  horfe,  du¬ 
ring  the  heat  of  the  a&ion,  running  away  with  him* 
he  fell  into  the  hands  of  the  enemy;  and  was  at  firffc 

but 
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but  roughly  treated  by  the  Audrian  foldiers,  to  whom 
lie  could  not  make  himfelf  known  for  want  of  language; 
but  being  carried  prifoner  to  Vienna,  he  received  fuch 
honours  from  their  imperial  majedies  as  were  never 
effaced  from  his  memory.  From  Vienna  he  returned 
to  Berlin ;  but  as  the  reform  of  the  academy  which 
the  king  of  Prufiia  then  meditated  was  not  yet  ma¬ 
ture,  he  went  again  tt>  Paris,  where  his  affairs  called 
him,  and  was  chofen  in  1 742  direXor  of  the  academy' 
of  fciences.  In  1743  was  received  into  the  French 
academy  ;  which  was  the  firfl  inflance  of  the  fame 
perfon  being  a  member  of  both  the  academies  at  Paris 
at  the  fame  time.  M.  de  Maupertuis  again  affumed 
the  foldier  at  the  fiege  of  Fribourg,  and  was  pitched 
upon  by  marfhal  Cogny  and  the  count  d’ A  r  gen  foil  to 
carry  the  news  to  the  French  king  of  the  furrender  of 
that  citadel. 

He  returned  to  Berlin  in  the  year  \  744,  when  a 
marriage  \va3  negotiated  and  brought  about,  by  the 
good  offices  of  the  queen-mother,  between  our  author 
and  mademoifelle  de  Borck,  a  lady  of  great  beauty  and 
merit,  and  nearly  related  to  M.  de  Borck  at  that  time 
minifler  of  hate.  This  determined  him  to  fettle  at 
Berlin,  as  he  was  extremely  attached  to  his  new  fpoufe, 
and  regarded  this  alliance  as  the  moll  fortunate  cir- 
cumflance  of  his  life. 

In  the  yrear  1746*  M.  de  Maupertuis  was  declared 
by  his  Pruffian  majefty  prefident  of  the  royal  academy 
of  fciences  at  Berlin,  and  foon  after  by  the  fame  prince 
was  honoured  with  the  order  of  Merit  :  However,  all 
thefe  accumulated  honours  and  advantages,  fo  far  from 
lelfening  his  ardour  for  the  fciences,  feemed  to  furnilh 
new  allurements  to  labour  and  application.  Not  a  day 
paffed  but  he  produced  fome  new  projeX  or  efiay  for 
.the  advancement  of  knowledge.  Nor  did  he  confine 
himfelf  to  mathematical  fludies  only  :  metaphyfics, 
chemidry,  botany,  polite  literature,  all  ffiared  his  at¬ 
tention,  and  contributed  to  his  fame.  At  the  fame 
time,  he  had,  it  feems,  a  ftrange  inquietude  of  fpi- 
rit,  with  a  dark  atrabilaire  humour,  which  ren¬ 
dered  him  miferable  amidfl  honours  and  pleafures. 
Such  a  temperament  did  not  promife  a  very  pacific 
life ;  and  he  was  engaged  in  feveral  quarrels.  He 
had  a  quarrel  with  Koenig  the  profeffor  of  philofophy 
at  Franeker,  and  another  more  terrible  with  Voltaire. 
Maupertuis  had  inferted  into  the  volume  of  Memoirs 
of  the  Academy'  of  Berlin  for  1746,  a  difeourfe  upon 
the  laws  of  motion  ;  which  Koenig  was  not  content 
with  attacking,  but  attributed  to  Leibnitz.  Mauper¬ 
tuis,  flung  with  the  imputation  of  plagiarifm,  engaged 
the  academy  of  Berlin  to  call  upon  him  for  his  proof; 
which  Koenig  failing  to  produce,  he  was  flruck  out  of 
the  academy,  of  which  he  was  a  member.  Several 
pamphlets  were  the  confequence  of  this;  and  Voltaire, 
for  fome  reafon  or  other,  engaged  againfl  Maupertuis. 
We  fay,  for  fome  reafon  or  other:  becaufe  Mauper¬ 
tuis  and  Voltaire  were  apparently  upon  the  moil  ami¬ 
cable  terms ;  and  the  latter  refpeXed  the  former  as 
his  mailer  in  the  mathematics.  Voltaire,  however,  ex¬ 
erted  all  his  wit  and  fatire  againil  him  ;  and  on  the 
whole  was  fo  much  tranfported  bey'Ond  what  was 
thought  right,  that  he  found  it  expedient  in  i7Ct  to 
quit  the  court  of  Prufiia. 

Our  philofopher’s  conflitution  had  long  been  con¬ 
siderably  impaired  by  the  great  fatigues  of  various  kinds 
198. 


in  which  his  aXive  mind  had  involved  him  ;  though  M 
from  the  amazing  hardffiips  he  had  undergone  in  his 
northern  expedition,  mofl  of  his  future  bodily  fuffer- 
ings  may  be  traced.  The  intenfe  ffiarpnefs  of  the  air 
could  only  be  fupported  by  means  of  drong  liquors  ; 
which  helped  but  to  lacerate  his  lungs,  and  bring  on  a 
fpitting  of  blood,  which  began  at  lead  12  years  before 
he  died.  Yet  Hill  his  mind  feemed  to  enjoy  the 
greated  vigour  ;  for  the  bed  of  his  writings  were  pro¬ 
duced,  and  mod  fublime  ideas  developed,  during  the 
time  of  his  confinement  by  ficknefs,  when  he  was  un¬ 
able  to  occupy  his  prefidial  chair  at  the  academy.  He 
took  feveral  journeys  to  St  Malo,  during  the  lad  years 
of  his  life,  for  the  recovery  of  his  health :  And  though 
he  always  received  benefit  by  breathing  his  native  air, 
yet  dill,  upon  his  return  to  Berlin,  his  diforder  like- 
wife  returned  with  greater  violence. — His  lad  journey 
into  France  was  undertaken  in  the  year  1757;  when 
he  was  obliged,  foon  after  his  arrival  there,  to  quit 
his  favourite  retreat  at  St  Malo,  on  account  of  the 
danger  and  confufion  which  that  town  was  thrown  in¬ 
to  by  the  arrival  of  the  Englifh  in  its  neighbourhood. 
From  thence  he  went  to  Bourdeaux,  hoping  there  to 
meet  with  a  neutral  fhip  to  carry'  him  to  Hamburgh, 
in  his  way  back  to  Berlin;  but  being  difappointed  in 
that  hope,  he  went  to  Touloufe,  where  lie  remained  fe- 
ven  months.  He  had  then  thoughts  of  going  to  Italy, 
in  hopes  a  milder  climate  would  redore  him  to  health; 
but  finding  himfelf  grow  worfe,  he  rather  inclined  to¬ 
wards  Germany,  and  went  to  Neufchatel,  where  for 
three  months  he  enjoyed  the  converfation  of  Lord 
Marifchal,  with  whom  he  had  formerly  been  much 
conneXed.  At  length  he  arrived  at  Bafil,  OXober 
16.  1758,  where  he  was  received  by  his  friend  Ber¬ 
noulli  and  his  family  with  the  utmod  tendernefs  and 
aflfeXion.  He  at  fird  found  himfelf  much  better  here 
than  he  had  been  at  Neufchatel :  but  this  amendment 
was  of  fhort  duration  ;  for  as  the  winter  approached, 
his  diforder  returned,  accompanied  by  new  and  more 
alarming  fymptoms.  He  languifhed  here  many  months, 
during  which  he  was  attended  by  M.  de  la  Condamine; 
and  died  in  1759. 

He  wrote  in  French,  1.  The  figure  of  the  earth  de¬ 
termined.  2.  The  meafure  of  a  degree  of  the  meridian. 

3;  A  difeourfe  on  the  parallax  of  the  moon.  4.  A 
difeourfe  on  the  figure  of  the  dars.  5.  The  elements 
of  geography.  6.  Nautical  adronomy.  7.  Elements 
of  adronomy.  8.  A  phyfical  diflertation  on  a  white 
inhabitant  of  Africa.  9.  An  efiay  on  cofmography. 

10.  Reflexions  on  the  origin  of  languages.  11.  An 
efiay  on  moral  philofophy.  1 2.  A  letter  on  the  pro- 
grefs  of  the  fciences.  13.  An  efiay  on  the  formation 
of  bodies.  14.  An  eulogium  on  M.  de  Montefquieu. 

15.  Letters,  and  other  works. 

MAUR  (St),  was  a  celebrated  difcipleof  St  Bene- 
diX.  If  we  can  believe  a  life  of  St  Maur  aferibed  to 
Faudus  his  companion,  lie  was  fent  by  BenediX  on  a 
million  to  France.  But  this  life  is  confidered  as  apo¬ 
cryphal.  In  rtjeXing  it,  however,  as  well  as  the  cir- 
cumdances  of  the  miffion,  we  mud  beware  of  denying 
the  miffion  itfelf  It  is  certain  that  it  was  believed  in 
France  as  early  as  the  9th  century'  ;  and  notwithdand- 
ing  the  fiience  of  Bede,  Gregory  of  Tours,  and  others, 
there  are  feveral  documents  which  prove  this,  or  at 
leaft  render  it  extremely  probable.  A  celebrated  fo- 
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Jauriceau  ciety  of  benedi&ines  took  the  name  of  St  Maur  in 
Maurice  the  beginning  of  the  lail  century,  and  received  the 
wmmy  fanftion  of  Pope  Gregory  XVr.  in  1621.  This  fo- 

ciety  was  early  diflinguifhed  by  the  virtue  and  the 
knowledge  of  its  members,  and  it  {till  fapports  the 
character.  There  are  perhaps  fewer  eminent  men  in 
it  than  formerly;  but  this  mud  be  aferibed  to  the  le¬ 
vity  of  the  age,  and  partly  to  the  little  encouragement 
for  the  refearches  of  learned  men.  The  chief  perfons 
of  ingenuity  which  this  fociety  has  produced  are,  the 
Fathers  Menard,  d’Acheri,  Mabillon,  Ruinart,  Ger¬ 
main,  Lami,  Montfaucon,  Martin,  VaifTette,  le  Nonrri, 
M.  rtianay,  Martenne,  Maifuet,  & c.  & c.  See  & Hi- 
Jlo're  Letteraire  dele  Congregation  de  St  Maur ,  publifhed 
at  Paris  under  the  title  of  Bruffels ,  in  qto,  1770,  by 
Dom.  Taffin. 

M  XURICEAU  (Francis'),  a  French  furgeon,  who 
applied  himfelf  with  great  fuecefs  and  reputation  to 
the  theory  and  pradlice  of  his  art  for  feveral  years  at 
Paris.  Afterwards  he  confined  hijnfelf  to  the  difor- 
ders  of  pregnant  and  lying-in  women,  and  was  at  the 
head  of  all  the  operators  in  this  way.  His  Obfervations 
fur  la  groffejfe  and  fur  V  accouchement  des  femmes ,  fur  leurs 
maladies ,  et  celles  des  enfant  nouveaux ,  1694,  in  4t0> 
is  reckoned  an  excellent  work,  and  has  been  tranflated 
into  feveral  languages  ;  German,  Flemifh,  Italian, 
Englifh  :  and  the  author  himfelf  tranflated  it  into  La¬ 
tin.  It  is  illuflrated  with  cuts.  He  publifhed  an¬ 
other  piece  or  two,  by  way  of  fupplement,  on  the  fame 
fubje<S  ;  and  died  at  Paris  in  1  709. 

MAURICE  (St)  commander  of  the  Theban  le¬ 
gion,  was  a  Chriflian,  together  with  the  officers  and 
foldiers  of  that  legion,  amounting  to  66 00  men. — 
This  legion  received  its  name  from  the  city  Thebes 
in  Egypt,  where  it  was  raifed.  It  was  fent  by  Dio- 
clefian  to  check  the  Bagaudac,  who  had  excited  fome 
diflurbances  in  Gaul.  Maurice  having  carried  his 
troops  over  the  Alps,  the  emperor  Maximinian  com¬ 
manded  him  to  employ  his  utmofl  exertions  to  extir¬ 
pate  Chriflianity.  This  propofal  was  received  with 
horror  both  by  the  commander  and  by  the  foldiers. — 
The  emperor,  enraged  at  their  oppofition,  command¬ 
ed  the  legion  to  be  decimated ;  and  when  they  dill 
declared  that  they  would  fooner  die  than  do  any  thing 
prejudicial  to  the  Chriflian  faith,  every  tenth  man  of 
thofe  who  remained  was  put  to  death.  Their  perfe- 
verance  excited  the  emperor  to  Hill  greater  cruelty  ; 
for  when  he  faw  that  nothing  could  make  them 
relinquiffi  their  religion,  he  commanded  his  troops 
to  furround  them,  and  cut  them  to  pieces.  Mau¬ 
rice,  the  commander  of  thefe  Chriflian  heroes, 
and  Exuperns  and  Candidus,  officers  of  the  legion, 
who  had  chiefly  infligated  the  foldiers  to  this  noble 
refinance,  fignalized  themfelves  by  their  patience  and 
their  attachment  to  the  dodlrines  of  the  Chriflian  re¬ 
ligion.  They  were  maffacred,  it  is  believed,  at  A- 
gaune,  in  Chablais,  the  22d  of  September  286. — 
Notwithflanding  many  proofs  which  fupport  this  tranf- 
a&ion,  Dubordier,  Hottinger,  Moyle,  Burnet,  and 
Mofheim,  are  difpofed  to  deny  the  fa6l.  It  is  de¬ 
fended,  on  the  other  hand,  by  Hickes  an  Englifh 
writer,  and  by  Dom  Jofeph  de  Lifle  a  benedidlinc 
monk  de  la  congregation  de  Saint  V annes ,  in  a  work  of 
his,  in  titled,  Defence  de  la  Peril  e  du  Marty  re  de  la  I egion 
Thehennc ,  1737.  In  defence  of  the  fame  fad,  the 
Vol*  X.  Part  II. 


[  689  ] 


M  A  U 


reader  may  confult  Hifloria  d't  S  Mauritie ,  by  P.  Rof-  Maurice, 
fignole  a  Jefuit,  and  the  Afta  Sanflorum  for  the  month 
of  September.  The  martyrdom  of  this  legion,  writ¬ 
ten  by  St  Eucherius  bifhop  of  Lyons,  was  transmit¬ 
ted  to  poflerity  in  a  very  imperfed  manner  by  Surius. 

P.  ChifHet  a  Jefuit,  difeovered,  .and  gave  to  the  pub¬ 
lic,  an  exa£t  copy  of  this  work.  Don  Ruinart  main¬ 
tains,  that  it  lias  every  mark  of  authenticity.  St 
Maurice  is  the  patron  of  a  celebrated  order  in  the  king 
of  Sardinia’s  dominions,  created  by  Emmanuel  Phili¬ 
bert  duke  of  Savoy,  to  reward  military  merit,  and  ap¬ 
proved  by  Gregory  XIII.  in  1572.  The  commander 
of  the  Theban  legion  liuifl  not  be  confounded  with 
another  St  Maurice,  mentioned  by  Theodoret,  who 
fullered  martyrdom  at  Apamea,  in  Syria. 

Mauri cf.  (Mauritius  Tiberius),  was  born  at  Ara« 
biffus  in  Cappadocia,  A.  D.  339.  Fie  was  defeend- 
ed  from  an  ancient  and  honourable  Roman  family.— 

After  he  had  filled  feveral  offices  in  the  court  of  Tibe¬ 
rius  Conflantine,  he  obtained  the  command  of  his  ar¬ 
mies  againfl  the  Perfians.  His  gallantry  was  fo  con- 
fpicuous,  that  the  emperor  gave  him  his*  daugh¬ 
ter  Conilantina  in  marriage,  and  invelled  him  with 
the  purple  the  13th  Augufl  582.  The  Perfians 
Hill  continued  to  make  inroads  on  the  Roman  territo¬ 
ries,  and  Maurice  fent  Philippicus,  his  brother-in-law, 
againfl  them.  This  general  conduced  the  war  with 
various  fuccefs.  At  firfl  he  gained  feveral  fplendid 
vidlories,  but  he  did  not  continue  to  have  a  decided 
fuperiority.  As  there  was  great  life  for  foldiers  in 
tliefe  unfortunate  times,  the  emperor  iffiied  a  man¬ 
date  in  ^92,  forbidding  any  foldier  to  become  a  monk 
till  he  had  accompli fhed  the  term  of  his  military  fer- 
vice.  Maurice  acquired  much  glory  in  relloring  Chof- 
roes  II.  king  of  Perfia,  to  the  throne,  after  lie  had 
been  depofed  by  his  fubje6ls.  The  empire  was  in  bis 
reign  haraffed  by  the  frequent  inroads  of  the  Arabian 
tribes.  He  piirehafed  peace  from  them  by  granting 
them  a  penfion  nearly  equal  to  ico,oco  crowns;  but 
thefe  barbarians  took  frequent  opportunities  to  renew 
the  war.  In  different  engagements  the  Romans  de- 
flroyed  ^c,oco,  and  took  17,000  pr  if  Oners.  Thefe 
were  rcltored,  011  condition  that  the  king  of  the  Abari 
ffiould  return  all  the  Roman  captives  in  his  dominions. 
Regardlefs  of  his  promife,  he  demanded  a  ranfom  of 
io,coo  crowns.  Maurice,  full  of  indignation,  refufed 
the  fum  ;  and' the  baibarian,  equally  enraged,  put  the 
captives  to  the  fwonl.  While  the  emperor,  to  revenge 
this  cruelty,  was  making  preparations  againfl  the  A- 
bari,  Phocas,  who  from  the  rank  of  a  centurion  had 
attained  the  highefl  military  preferment,  affumed  the 
purple,  and  was  declared  emperor.  He  purfued  Mau¬ 
rice  to  Chalcedon,  took  him  prifoner,  and  condemned 
him  to  die.  The  five  fons  of  this  unfortunate  prince 
were  maffacred  before  his  eyes;  and  Maurice,  humbling 
himfelf  under  the  hand  of  God,  was  heard  to  ex¬ 
claim,  'Thou  art  jufl,  0  Cord,  and  thy  judgments  are 
without  partiality .  He  was  beheaded  on  the  26th  No¬ 
vember  602,  in  the  63d  year  of  his  age  and  20th  of 
his  reign.  Many  writers  have  eflimated  the  charac¬ 
ter  of  this  prince  by  his  misfortunes  inflead  of  his 
adlions.  They  believed  him  guilty  without  evidence, 
and  condemned  him  without  reafon.  It  cannot  be  de¬ 
nied,  however,  that  he  allowed  Italy  to  be  haraffed, 
but  he  was  a  father  to  the  rell  of  the  empire.  He  re- 
4  S  ftored 
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ftored  the  military  difcipline,  humbled  the  pride  of  of  Zealand, 
his  enemies,  fupported  the  Chriilian  religion  by  his 
laws,  and  piety  by  his  example.  He  loved  the  fciences, 
and  was  the  patron  of  learned  men. 

Maurice,  eleilor  of  Saxony,  fon  of  Henry  le 
Pieux,  was  bora  A.  D.  1521.  He  was  early  remark¬ 
able  for  his  courage,  and  during  his  whole  life  he  was 
engaged  m  warlike  purfuits.  He  ferved  under  the 
emperor  Charles  V.  in  the  campaign  of  1544  again  It 
!■  ranee;  and  m  the  year  following  againfl  the  league 
of  bmalkalde  ;  with  which,  although  a  Proteilant,  he 
would  have  no  manner  of  connection.  The  emperor, 
as  a  reward  for  his  fervices,  in  the  year  1  ,-47,  made 
him  eleftor  of  Saxony,  having  deprived  his  coufin 
John  Frederick  of  that  electorate.  Ambition  had 
led  him  to  fecond  the  views  of  Charles,  in  the  hope  of 
being  ejector,  and  ambition  again  detached  him  from 
that  prince.  In  1551  he  entered  into  a  league  a- 
gainit  the  emperor,  together  with  the  eledor  of  Bran- 
denburgh,  the  Count  Palatine,  the  duke  of  Wirtcrn- 
burg,  and  many  other  princes.  This  league,  encou- 
raged  by  the  young  and  enterprifing  Henry  II.  of 
France,  was  more  dangerous  than  that  of  Smalkalde. 

1  he  pretext  for  the  afibciation  was  the  deliverance  of 
the  Landgrave  of  HefTe,  whom  the  emperor  kept  pri- 
foner.  Maurice  and  the  confederates  marched,  in 
*,552,  to  the  defiles  of  Tirol,  and  put  to  flight  the 
Imperial  troops  who  guarded  them.  The  emperor 
and  his  brother  Ferdinand  narrowly  efcaped,  and  fled 
Irom  the  conquerors  in  great  diforder.  Charles  ha- 
vmg  retired  into  Paflhu,  where  he  had  collected  an 
army,  brought  the  princes  of  the  league  to  terms  of 
accommodation.  By  the  famous  peace  of  Paflau, 
which  was  finally  ratified  the  12th  of  Auguft  1552, 
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.  H>'s  fleet  was  attacked  by  a  dreadful  Ma 
temped,  in  which  he  loll  forty  velfels,  and  he  him- 
felf  had  very  nearly  perilhed.  His  death  would  have 
been  confidered  by  the  Hollanders  as  a  much  greater 
calamity  than  the  lofs  of  their  vefTels.  They  watched 
over  his  fafety  with  exceeding  care.  In  1594,  one  of 
his  guards  wasaecufedof  an  intention  to  take  away  his 
life  ;  and  it  was  generally  believed  that  he  was  bribed 
to  this  fervice  by  the  enemies  of  the  republic.  He 
fell  a  facrifice  at  Bruges,  either  to  his  own  fanaticifm 
or  to  the  jealous  anxiety  of  the  friends  of  Maurice. 

The  prince  of  Orange,  liicreafmg  in  icputation,  de¬ 
feated  the  troops  of  the  archduke  Albert  in  1597,  and' 
drove  the  Spaniards  entirely  out  of  Holland.  In  1600 
he  was  obliged  to  raife  the  fiege  of  Dunkirk  ;  but  he 
too.t  ample  vengeance  on  Albert,  whom  he  again  de¬ 
feated  in  a  pitched  battle  near  Newport.  Before  th- 
achon,  this  great  general  fent  back  the  fliips  which 
hail  brought  Ins  troops  into  Flanders:  My  brethren 
(laid  he  to  his  army),  <tVe  mujl  conquer  the  enemy  „r 
drink  up  the  waters  of  the  fea.  Determine  for  yourfelves  ; 

I  hove  determined  1  fall  either  conquer  by  your  bravery 
or  /  /hall  never  firvive  the  dif grace  of  being  conquered  by 
men  in  every  refpeci  our  inferiors.  This  fpeech  elevated 
thefoldiers  to  the  higheft  pitch  of  enthufiafm,  and  the 
victory  was  complete.  Rhinberg,  Grave,  and  Eclufe, 
cities  in  Flanders,  fubmitted  to  the  conqueror  the  fol¬ 
lowing  year.  Maurice,  however,  not  only  laboured 
for  the  commonwealth,  but  alfo  for  himfelf.  He  co¬ 
veted  the  fovereignty  of  Holland,  and  was  op  no  fed  in 
the  profecution  of  his  defign  by  the  penfioner  Barne- 

V  n  V  •  ,  .  ,^al  and  adivity  of  this  wife  republican, 

colt  him  his  life.  He  was  an  Arminian  ;  and  at  this 
time  Maurice  defended  Gomar  againfl  Arminius _ 

1  aki  nor  .  1 .. _  *  i  •  .  ... 


tfie  emperor  granted  an  amneflv  without  eimtili  ’  o  aunce  defended  Gomar  againft  Arminius - 

all  thofe  who  had  carried  arms  againfl  him  from  the  the  A ' S  adyanta£e  °f  the  general  odium  under  which 

year  1546.  T!,e  Pro.eiW  „ot  only  otabJX  f«  fondtZTi'n  *£  h°  ^ TT  sct  ]W'ld* 
exercife  of  their  religion,  but  they  were  admitted  th  ,  ".  6*9‘r  H,s  death>  wholly  owing  to. 

into  the  imperial  chamber,  from  which  thew  Mr"  7^'°"  f  ^  prI'"CC  °f  made  a 

had  been  excluded  fince  the  vidory  of  Mulberrr  -Z  *-  ^  lm.P,re|?on.  on,  tke  m'nds  of  the  Hollanders.  The 
Mimrice  foon  after  united  himfelf  with  the  emperor 
againft  the  Margrave  of  Brandenburg,  who  laid  wafte 
the  German  provinces.  He  engaged  him  in  i;n> 
gamed  the  battle  of  Sivcrfhaufen,  and  died  of  the 
wounds  he  had  received  in  the  engagement  two  da  vs 
after.  He  was  one  of  the  greateft  proteftors  of  the 
Lutherans  m  Germany,  and  a  prince  equally  brave 
and  politic..  After  he  had  profited  by  the  fpoikof 
John  Frederick,  the  chief  of  tlie  Protcftants,  he  be¬ 
came  himfelf  the  leader  of  the  party,  and  by  tliefe 
means  maintained  the  balance  of  power  againft  the 

Maurice  de  Naffati,  prince  of  Orange,  fucceeded 
to  the  government  of  the  Low  Countries  after  the 
dea  l,  of  h,s  father  William,  who  was  killed  in  ,584 
by  the  fanatic  Gerard.  The  young  prince  was  then 
only  eighteen  years  of  age,  but  his  courage  and  abi¬ 
lities  were  above  his  years.  He  was  appointed  cap¬ 
tain  general  of  the  United  Provinces,  and  he  reared 
that  edifice  of  liberty  of  which  his  father  had  laid  the 
foundation.  Breda  fubmitted  to  him  in  1590  ;  Zut- 
phen,  Deventer,  Hulft,  Nimeguen,  in  159,  Re 


^uee  with  Spain  being  expired,  Spinola  laid  liege  to 
Breda  in  1624,  and  in  fix  months,  by  the  proper  di¬ 
rection  of  his  great  talents,  though  with  great  flausrii. 
ter  of  his  troops,  he  took  the  place.  The  prince  of 
Change,  unfnccefsful  in  every  attempt  to  raife  the 
jiege,  died, of  vexation  in  1625,  aged  55  years,  with 

«ieo'rPlJ'rt10?  thc  £l€ateft  warrior  of  his  time _ - 

the  life  of  this  Stadtholder  (fays  the  Abbe  Ray- 
nal)  was  almoft  an  uninterrupted  feries  of  battles, 
ot  lieges,  and  of  vi&ories.  Of  moderate  abilities  in 
every  thing  elfe,  he  flione  confpicuous  in  his  military 
capacity.  H.s  camp  was  the  fchool  of  Europe,  and 
Jiofe  who  received  their  military  education  in  his  ar- 

mies  augmented,  perhaps,  the  glory  of  their  matter _ 

-ike  Montecucuh,  he  difeovered  inimitable  frill  in' 

r%^C  leSfnd  enC3mpmcnts;  like  Vauban,  he  pof- 
fcifedTlic  talent  of  fortifying  places,  and  of  rendering 
them  impregnable  ;  like  Eugene,  the  add  refs  of  fiml- 
mg  lubfiftcnce  for  great  armies,  in  countries  barren  by. 
nature,  or  ravaged  by  war ;  like  Vendome,  the  happy- 
talent  of  calling  forth,,  m  the  moment  they  became 
neceflary,  greater  exertions  from  his  foldiers  than  could' 

the  year  following  he  made  himfelf  mafte/of  Gcrtru  ^  Trr'"-  dec,des  the  fortune  of  battles  ; 

demburg  When  he  had  performed  tliefe  fpleSd  moft  theart’,°f  renderin«  bis  troops  aP 

fervices,  he  returned  to  theLo\y  Countries  by  the  wav  t!  ,n”"|,blc  to  cold,  hunger,  and  fatigue  ;  like 

5  J  the"^  I  urcnne^ the  fwret  of  making  war  with  the  leaft  pof. 

fibfe 
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Jtfa:ir!tania  fible  cxpcncc  of  human  blood.”  The  Chevalier  Fulard 
maintains,  that  Maurice  was  the  greateft  commander 
of  infantry  fince  the  time  of  the  Romans.  He  ftudied 
the  military  art  of  the  ancients,  and  applied  their  rules 
with  great  exa&nefs  in  the  various  occurrences  of  war. 
He  not  only  took  advantage  of  the  inventions  of  o- 
thers,  but  he  enriched  the  feience  of  war  with  feveral 
improvements.  Telefcopcs  were  firft  uf^l  by  him  for 
a  military  pttrpofe  v,  and,  befides  a  kind  of  gallery  in 
conducting  a  liege,  and  the  plan  of  blockading  a 
ftrong  place,  which  were  of  his  invention,  he  greatly 
improved  the  whole  art  by  his  method  of  pufhing  an 
attack  with  great  vigour,  and  of  defending,  for  the 
greateft  length  of  time,  and  in  the  beft  manner,  a 
place  befieged.  In  fhort,  the  many  ufeful  things 
which  he  praCtifed  or  invented,  placed  him  in  the 
higheft  rank  among  men  of  a  military  charaClcr.  On 
one  occafion,  a  lady  of  quality  sliced  him,  who  was 
the  firjl  general  of  the  age  ?  Spinola  (replied  he)  is  the 
fccond.  It  was  his  conftant  practice,  during  deep,  to 
have  two  guards  placed  by  his  hedfide,  not  only  to  do* 
Fend  him  in  csfe  cf  danger,  hut  to  awake  him  if  there 
fhotild  be  the  leaft  occafion.  The  war  betwixt  Spain 
and  Holland  was  never  carried  on  with  greater  keen- 
m  fs  and  animofity  than  during  his  adminiftration.  — 
The  Grand  Signior,  hearing  of  the  vaft  torrents  of 
blood  fhed  in  this  conteft,  thought  that  a  great  cm- 
piie  muft  depend  on  the  decifion.  The  objeCl  of 
fo  many  battles  was  pointed  out  to  him  on  a  map,  and 
he  faid  coldly,  ff  it  •were  my  bufinefs ,  I  would  fend  my 
pioneers ,  and  order  them  to  cajl  this  little  comer  of  earth  in 
to  the  fea .  Maurice,  like  many  great  men,  was  iiru 
patient  under  contradiction,  and  too  much  devoted 
to  women.  He  was  fucceeded  by  Frederic  Henry 
his  brother. 

MAURITANIA,  an  ancient  kingdom  of  Africa, 
hounded  on  the  weft  by  the  Atlantic  ocean,  on  the 
fouth  by  Getulia  or  Lybia  Interior,  and  on  the  north 
by  the  Mediterranean,  and  comprehending  the  greater 
*  part  of  the  kingdoms  of  Fez  and  Morocco. — Its  ancient 
limits  are  not  exadtly  mentioned  by  any  hiftorian  ; 
neither  can  they  now  be  afeertained  by  any  modern 
observations,  thefe  kingdoms  being  but  little  known  to 
Europeans. 

This  country  was  originally  inhabited  by  a  people  call¬ 
ed  Mauri ,  concerning  the  etymology  of  which  mime  au¬ 
thors  arc  not  agreed.  It  is  probable,  however,  that  this 
country,  or  at  leaft  a  great  part  of  it,  was  firft  called 
Phut ,  fince  it  appears  from  Pliny,  Ptolemy,  and  St  Je- 
rom,  that  a  river  and  territory  not  far  from  Mount  Atlas 
went  by  that  name.  From  the  Jerufalem  Targum  it 
likewife  appears,  that  part  of  the  Mauri  may  be  deem¬ 
ed  the  offspring  of  Lud  the  fon  of  Mifraim,  fince  his 
dependents,  mentionedGencfis  x.are  there  called 'NE’Ha, 
Mauri ,  or  Mauritania  It  is  certain,  that  this  region, 
as  well  as  the  others  to  the  eaflward  of  it,  had  many 
colonics  planted  in  it  by  the  Phoenicians.  Procopius 
tells  11s,  that  in  his  time  two  pillars  of  white  ftone 
were  to  be  feen  there,  with  the  following  infeription 
in  the  Phoenician  language  and  charafter,  upon  them: 
44  We  are  the  Canaanites ,  that  fled  from  'Jofhua  the 
fon  of  Nun,  that  notorious  robber.”  lb uu  Rachiry 

or  llnu  Raquig  an  African  writer  cited  by  Leo,  to¬ 
gether  with  Evagrius  and  Nicepliorus  Calliftus,  affert 
4he  fame  thing. 


The  Mauritanians,  according  to  Ptolemy,  were  Mauri  tan,* 

divided  into  feveral  cantons  or  tribes.  The  Metagomta  - V  — ' 

were  feated  near  the  ftfaits  of  Hercules,  now  thofe 
of  Gibraltar.  The  Saccrftiy  or  Corofi,  occupied  the 
coaft  of  the  Iberian  fea.  Under  thefe  two  petty  na¬ 
tions  the  AJaftcesy  Verves ,  and  Verbicd r  or  Verv'u were 
fettled.  The  Salife ,  or  Salinfr ,  were  fituated  lower, 
towards  the  ocean  ;  and,  ftili  more  to  the  fouth,  the 
V olubi Han't .  The  Maurenfii  and  Herpiditani  po Hefted 
the  eaftern  part  of  this  country,  which  was  terminated 
by  the  Alulueha »  The  Angaucani  or  fa ngn c a u can / , 

Neflilcresy  Zagrenftt\  Baniubt,  and  Vacuutse,  extended 
themfelves  from  the  font  hern  foot  of  Ptolemy’s  Atlas 
Minor  to  his  Atlas  Major.  Pliny  mentions  the  da- 
usurer  ^  whom  Father  Hardouln  takes  to  be  Ptolemy’s 
Baniuboe  ;  and  Mela  the  Atlantes,  whom  he  repre- 
fents  as  poffeffed  of  the  weftern  parts  of  this  diftridl. 

The  earlieft  prince  of  Mauritania  mentioned  in 
hiftory  is  Neptune  ;  and  next  to  him  were  Atlas  and 
Antseus  his  two  Tons,  both  famous  in  the  Grecian 
fables  on  account  of  their  wars  with  Hercules.  An¬ 
taeus,  in  his  contention  with  that  hero,  feems  to  have 
behaved  with  great  bravery  and  refolution.  Having 
received  large  reinforcements  of  Libyan  troops,  he 
cut  off  great  numbers  of  Hercules’s  men.  But  that 
celebrated  commander,  having  at  laft  intercepted  a 
ftrong  body  of  Libyans  fent  to  the  relief  of  Antaeus, 
gave  him  a  total  overthrow,  wherein  both  he  and  the 
beft  part  of  his  forces  were  put  to  the  fword.  This 
decifive  adlion  put  Hercules  in  poffeftion  of  Libya 
and  Mauritania,  and  confequently  of  the  riches  of  all 
thefe  kingdoms.  Hence  came  the  fable,  that  Her¬ 
cules,  finding  Antaeus,  a  giant  of  an  enormous  fize 
with  whom  he  was  engaged  in  fingle  combat,  to 
receive  frefti  ftrength  as  often  as  he  touched  his  mo¬ 
ther  earth  when  thrown  upon  her,  at  laft  lifted  him 
lip  in  the  air  and  fqueezed  him  to  death.  Hence 
likewife  may  be  deduced  the  fable  intimating  that 
Hercules  took  the  globe  from  Atlas  upon  his  own 
fhoulders,  overcame  the  dragon  that  guarded  the 
orchards  of  the  Hefperides,  and  made  himfelf  mafter 
of  all  the  golden  fruit  there.  Bochart  thinks  that  the 
fable  alluded  chiefly  to  naval  engagements,  wherein 
Hercules,  for  the  mofl  part,  was  victorious  ;  though. 

Antaeus  from  time  to  time  received  fuccotirs  by  fea. 

But  at  laft  Hercules,  coming  up  with  one  of  his 
fquadrons  which  had  a  ftrong  reinforcement  on  board, 
made  himfelf  mafter  of  it,  and  thus  rendered  Antaeus 
incapable  for  the  future  of  making  head  againft  him. 

The  fame  author  likewife  infinuates,  that  the  notion  of 
Antaeus’s  gigantic  ftature  prevailing  for  fo  many  cen¬ 
turies  amongft  the  Tingitanian?,  pointed  out  the  fize 
of  the  veffcls  of  which  his  fleets  and  fquadrons  were 
compofcd.  As  for  the  golden  apples  fo  frequently 
mentioned  by  the  old  mythologifts,  they  were  the 
treafures  that  fell  into  Hercules's  hands  upon  the 
defeat  of  Antatis  ;  the  Greeks  giving,  the  oriental 
word  ^*3,  riches ,  the  lignification  affixed  to  their  own 
term  /'***,  apples. 

With  regard  to  the  age  in  which  Atlas  and  An- 
txus  lived,  the  moft  probable  fuppofition  feems  to  be 
that  of  Sir  Ifaac  Newton.  According  to  that  illu- 
ftrious  author,  Ammon  the  father  of  Sefac  was  the 
firft  king  o  Libya,  or  that  vaft  tract  extending  from 
the  borders  of  Egypt  to  the  Atlantic  ocean ;  the  con-‘ 

4  S  2  queft 
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t^qucft  of  which  country  was  effeded  by  Sefac  in  his 
fathers  life-time.  Neptune  afterwards  excited  the 
-Libyans  to  a  rebellion  again fl  Sefac,  and  flew  him;  and 
then  invaded  Egypt  under  the  command  of  Atlas  or 
Antaeus,  the  foil  of  Neptune,  Scfac’s  brother  and  ad- 
nural.  Not  long  after,  Hercules,  the  general  of  The- 
bais  and  Ethiopia  for  the  gods  or  great  men  of  Egypt, 
reduced  a  fecund  time  the  whole  continent  of  Libya, 
having  overthrown  and  Haiti  Antaeus  near  a  town  in 
1  hcbais,  from  that  event  called  Ant.ta  or  Antanpnlh  : 
this,  we  fay,  is  the  notion  advanced  by  Sir  Ifaac  New- 
ton,  who  endeavours  to  prove,  that  the  firll  reduction 
of  Libya,  by  Sefac,  happened  a  little  above  a  thou- 
land  years  before  the  birth  of  Chrift,  as  the  laft,  by 
Hercules,  did  fome  few  years  after.  Now,  though 
we  do  not  pretend  to  adopt  every  particular  circum- 
ftancc  of  Sir  Ifaac  Newton’s  fyllem,  yet  we  cannot 


. - ~  y  cl  vve  cannot 

forbear  obferving,  that  it  appears  undeniably  plain 

trnm  rpnntnro  ♦-  L .  i  n  *  .  * 
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from  fenpture,  that  neither  the  weftern  extremity  of 
Eibva,  nor  even  the  other  parts  of  that  region,  could 
poiri.uy  have  been  fo  well  peopled  before  the  time  of 
Hayid  or  Solomon,  as  to  have  fen t  a  numerous  army 
to  invade  Egypt.  For  Egypt  and  Phoenicia,  from 
whence  the  great  eft  part  of  the  ancedors  of  the  Li¬ 
byans  came,  and  which  were  much  nearer  the  place 
from  whence  the  firll  difperfion  of  mankind  was 
made,  could  not  themfelves  have  been  greatly  over- 
itocked  with  inhabitants  any  confiderable  time  before 
the  reign  of  Saul.  And  that  fuclt  an  invafion  happen¬ 
ed  111  the  reign  of  Neptune,  or  at  leall  of  his  fon  An- 

ch ron olon-er*”"  ^  eV'nced  by  tllis  moil  excellent 

From  the  defeat  of  Antaeus,  nothing  remark¬ 
able  occurs  in  the  hillory  of  Mauritania  till  the 

times  of  the  Romans,  who  at  laft  brought  the  whole 

kingdom  under  their  jurifdidion  ;  for  which  fee  the 
aiticle  Rome.  With  regard  to  the  cuftoms,  See.  of 
th,s  people,  it  would  feem,  from  what  Hyginus  inli- 

1’  th 7  lrlight  °nly  with  clubs>  til!  one  Be- 
us,  the  fon  of  Neptune,  as  that  author  calls  him, 

taught  them  t  le  nfc  Gf  the  fword.  Sir  Ifaac  Newton 

s£rr  i  fr0l'aVebr  tHe  famC  Perfon  with 
Sefoftns  king  of  Egypt,  who  over-ran  a  great  part  of 

be  then  known  world.  2.  All  perfons  of  diftfndion 

much.  gold 
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cleanfing  their  teeth,  and’eurled  tLir KK 

whlb  gM  mann,Cr-  They  Combed  thelV  beards, 
vvh.ch  were  very  long,  and  always  had  their  nails 

numh  CXt Tely  C  °fe-  When  tlie>’  walked  out  in  any 
numbers,  they  never  touched  one  another,  for  fear  of 

fomedCertTgT  16  m  into  which  their  hair  had  been 
ormed.  3.  The  Mauritanian  infantry,  in  time  of  ac 

iu°t’hoUfe  f1Crd3  S  °f  elcPhants  fkins,  being  clad 

Lnrh  f %  ‘""i8’  leoPar<ls»  a,!d  bears,  which  they 

kept  on  both  night,  and  day.  4.  The  cavalry  of  thL 

nation  was  armed  with  broad  fliort  lances,  and  carried 

St?  M,bUcklen  h’kewife  of  the  flei*  of  u-ftS 
beads.  .hey  ufed  no  faddlcs.  Their  liorfes  were 
fmall  and  fwift,  had- wooden  collars  about  their  necks 
and  were  fo  much  under  the  command  of  their  riders 
that  they  would  follow  them  like  dogs.  The  habit  of 
thefe  horfemen  was  not  much  different  from  that  of 
the  foot  above-mentioned,  they  conftantly  wearing  a 
tmne  of  the  flur.i  of  wild  beads.  The  PhutLi. 
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of  whom  the  Mauritanians  were  a  branch,  were  emi¬ 
nent  for  their  fliiclds,  and  the  excellent  ufe  they  made 
of  them,  as  we  learn  from  Homer,  Xenophon,  Hero¬ 
dotus,  and  feripture.  Nay,  Herodotus  feems  to  in¬ 
timate,  that  the  Ihield  and  helmet  came  from  them  to 
the  Greeks.  5.  Notwithftanding  the  fertility  of  their 
foil,  the  poorer  fort  of  the  Mauritanians  never  took 
care  to  manure  the  ground,  being  ftrangers  to  the  art 
of  hulbandry  ;  but  roved  about  the  country  in  a  wild 
lavage  manner,  like  the  ancient  Scythians  or  Arabes 
Scenitas.  1  hey  had  tents,  or  mapalia,  fo  extremely 
fmall,  that  they  could  fcarce  breathe  in  them.  Their 
food  was  corn,  herbage,  See.  which  they  frequently 
did  eat  green,  without  any  manner  of  preparation  • 
being  deftitute  of  wine,  oil,  and  all  the  elegancies  as 
well  as  many  neceflaries  of  life.  Their  habit  was  the 
fame  both  in  dimmer  and  winter,  confining  chiefly  of 
an  old  tattered,  though  thick  garment,  and  over  it  a 
coarfe  rough  tunic  ;  which  anfvvered  probably  to  that 
of  their  neighbours  the  Numidians.  Mod  of  them  lay 
every  night  upon  the  bare  ground  ;  though  fome  of 
them  ltrewed  their  garments  thereon,,  not  unlike  the 
prefent  African  Kabyles  and  Arabs,  who,  according 
to  Dr  Shaw,  ufe  their  liykcs  for  a  bed  and  covering  in 
the  night.  6.  If  the  moll  approved  reading  of  Ho¬ 
race  may  be  admitted,  the  Mauritanians  /hot  poifoned 
arrows  ;  which  clearly  intimates,  that  they  had  fome 
ikill  in  the  art  of  preparing  poifons,  and  were  excellent 
dartmen.  1  his  laft  obfervation  is  countenanced  by 
Herodian  and  ./Elian,  who  entirely  come  into  it,  affirm¬ 
ing  them  to  have  been  in  fuch  continual  danger  of  being 
devoured  by  wild  beads,  that  they  durll  not  ftir  out  of 
their  tents  or  mapalia  without  their  darts.  Such 
perpetual  exercife  mull  render  them  exceedingly  fkil- 
ful  m  hurling  that  weapon.  7.  The  Mauritanians 
tacrihced  human  vidims  to  their  deities,  as  the  Phoe¬ 
nicians,  Carthaginians,  &c.  did. 

The  country  people  were  extremely  rude  and  barba¬ 
rous  ;  but  thofe  inhabiting  cities  mud  undoubtedly 
have  had  at  lead  fome  fmattering  in  the  literature  of  the 
ieveral  nations  they  deduced  their  origin  from.  That 
the  Mauritanians  had  fome  knowledge  in  naval  affairs, 
leems  probable,  not  only  from  the  intercourfe  they 
had  with  the  Phoenicians  and  Carthaginians,  as  well 
as  the  filiation  of  their  country  ;  but  likewife  from 
Orpheus,  or  Onomacritus,  who  afferts  them  to  have 
made  a  fettlementat  the  entrance  into  Colchis,  to  which 
place  they  came  by  fea.  Magic,  forcery,  divination, 
*c.  they  appear  to  have  applied  themfelves  to  in  very 
early  tunes.  Cicero  and  Pliny  fay,  that  Atlas  was  the 
inventor^  of  aftrology  and  the  dodrine  of  the  fphere, 

1.  e.  lie  iirll  introduced  them  into  Mauritania.  This, 
according  to  Diodorus  Siculus,  gave  rife  to  the  fable 
ot  Atlas’s  bearing  the  heavens  upon  his  ffionlders.  he 
fame  author  relates,  that  Atlas  inftruded  Hercules  in 
the  doctrine  of  the  fphere  and  aftrology,  or  rather 

aftronomy,  who  afterwards  brought  thofe  feienees  in- 
to  Greece. 

MAURITIA,  the  Ginkgo,  or  Maiden-hair  tree  .- 
A  genus  of  pkmts  belonging  to  the  natural  order  of 
l  aiinx.  1  he  calyx  of  the  male  is  monophyllous  .  the 
corolla  monopetalous  ;  with  fix  ftamina.  It  is  a  11a- 
ttve  of  Japan,  where  it  is  alfo  known  by  the  names 
ot  ,G!nan  and  It  rifes  with  a  long,  ered,  thick 

and  branched  Hem,  to  the  fize  of  a  walnut-tree.  The. 

bark. 
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Mauhtia. 


\ 


f 


M  A  U  [  693 

iritius.  bark  is  afh-coloiired,  the  wood  brittle  and  fmooth,  here 
the  pith  foft  and  fungous.  The  leaves  are  large,  ex¬ 
panded  from  a  narrow  bottom  into  the  figure  of  a 
maiden-hair  leaf,  unequally  parted,  ftreaked,  with¬ 
out  fibres  or  nerves ;  both  fur  faces  having  the  fame 
appearance,  and  ftipported  upon  footllalks,  which  are 
compreffed  upon  the  upper  furface,  andextended  into  the 
fubftanceof  the  leaf.  From  the  upperinoflfiiootshang  the 
flowers  in  long  catkins  that  are  filled  with  the  fer  tilizing 
powder;  and  to  which  fueceeds  the  fruit,  adhering  to  a 
thick  fie  (by  pedicle,  which  proceeds  from  the  bofom 
of  the  leaves.  This  fruit  is  either  exactly  or  nearly 
round,  and  of  the  appearance  and  fize  of  a  damafk 
plum.  The  fubftance  furiounding  the  fruit  is  flefhy, 
juicy,  white,  very  harih,  and  adheres  fo  firmly  to  the 
inclofed  nut,  as  not  to  be  feparated  from  it,  except  by 
putrefa&ion.  r[  he  nut,  properly  termed  Gineau>  re- 
iembles  the  piftachia  nut,  efpecially  a  Perfian  fpecies 
named  bergjes  p'l/lai ;  but  is  almoil  double  in  fize, 
and  of  the  figure  of  an  apricot  (tone  The  (hell  is 
fomewhat  white,  woody,  and  brittle  ;  and  inclofes  a 
white  loofe  kernel,  having  the  fweetnefs  of  an  rfimond, 
along  with  a  degree  of  harfhnefs.  Thefe  kernels  taken 
after  dinner  are  faid  to  promote  digeflion,  and  to  give 
relief  in  furfeits  ;  whence  they  never  fail  to  make  part 
of  the  defert  in  great  feafts  and  anniverfary  entertain¬ 
ments. — Many  of  thefe  plants  have  been  reared  by  Mr 
James  Goidon  at  his  nurfery  near  Mile-end.  They 
feem  to  be  very  hardy,  and  thrive  in  this  country  in 
the  open  air. 

MAURITIUS,  or  Maurice,  an  ifland  of  Africa, 
about  400  miles  eaft  of  Madagafcar,  lying  in  the 
latitude  of  20  and  21  degrees  fouth.  In  the  beginning 
of  the  1 6th  century  it  was  difeovered  by  the  Portuguefe, 
who,  knowing  that  Pliny  and  other  ancient  writers 
had  mentioned  the  ifland  of  Cerne  in  thefe  feas,  took 
it  for  granted  that  this  mud  be  it  ;  and  accordingly 
we  find  it  ft y  led  Cerne  or  Sirre,  in  their  maps  :  but, 
notwithflanding  this,  they  did  not  think  fit  to  fettle 
it  ;  and  indeed  their  force  was  fo  fmall,  in  Comoarifon 
of  the  vafl  dominions  they  grafped,  that  it  was  very 
excufable.  However,  according  to  their  laudable  cu- 
ftom,  they  put  fome  hogs,  goats,  and  other  cattle  up¬ 
on  it,  that  in  cafe  any  of  their  (hips  either  going  to 
the  Indies,  or  returning  to  Portugal,  fhould  be  obli¬ 
ged  to  touch  there,  they  might  meet  with  refrefli- 
ments.  The  Dutch,  in  the  fecond  voyage  they  made 
to  the  Eaft  Indies  under  their  admiral  James  Cornelius 
Vanneck,  came  together  with  five  (hips  on  the  15th 
of  September  1568  ;  anchored  in  a  commodious  port, 
to  which  they  gave  the  name  of  Warwick  Haven  ;  and 
gave  a  very  good  account  of  the  place  in  their  jour¬ 
nals.  Captain  Samuel  Cafileton,  in  the  Pearl,  an 
Fnglifti  Eaft  India  (hip,  arrived  there  on  the  27th  of 
March  1612;  and  taking  it  to  be  an  ifland  undifeover- 
ed  before,  beftowed  upon  it  the  name  of  England's  Fo - 
rejl,  though  others  of  his  crew  called  it  Pearl- IJland \ 
and  in  the  account  of  their  voyage,  written  by  John 
Tatton  the  mailer  of  the  (hip,  celebrated  it  as  a  place 
very  convenient  for  (hipping,  either  outward  or  home¬ 
ward  bound,  to  refrefh  at.  This  they  fometimes  ac¬ 
cordingly  did,  and  brought  fome  cargoes  of  ebony  and 
rich  wood  from  thence,  but  without  fixing  any  fettle- 
ment. 

•  At  length,  in  1638,  the  Dutch  feated  themfelves 
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and  it  is  highly  remarkable,  that  at  the  very 
time  they  were  employed  in  making  their  firft  fet de¬ 
ment,  the  French  lent  a  vetTel  to  take  poflefiion  of  it, 
who  found  the  Dutch  before-hand  with  them,  and  re- 
fufed  the  afiiftance  of  an  Englifh  Indiaman,  wooding 
and  watering  in  another  port  of  the  illand,  who  very 
frankly  offered  it,  to  drive  the  Dutch  from  their  half- 
fettled  polls.  They  continued  for  fome  time  in  quiet 
poflefiion  of  the  places  they  fortified  in  this  ifland,  to 
which  they  gave  the  name  of  Alauritius,  But  having 
engaged  the  French,  who  were  fei.de d  on  Madagas¬ 
car,  to  Ileal  50  of  the  natives,  and  fell  them  for  (laves, 
for  the  improvement  of  the  Dutch  fcttlemcnts  here, 
this  proved  the  ruin  of  both  colonies  :  for  the  negroes 
furprifed  and  mafiacrcd  the  French  in  Madagafcar  ; 
and  the  (laves  in  Mauritius  fled  into  the  centre  of  the 
ifland  ;  from  whence  they  fo  much  and  fo  incefiantly 
molefted  thofe  who  had  been  formerly  their  mailers, 
that  they  cliofe  to  quit  a  country  where  they  could  no 
longer  remain  in  any  tolerable  degree  of  fafety.  The 
Eaft  India  company,  however,  from  motives  of  con- 
veniency,  and  a  very  imperfect  notion  of  its  value,  dif- 
approved  this  meafure,  and  therefore  ordered  it  to  be 
refettled  ;  which  was  accordingly  done,  and  three  forts 
ere&ed  at  the  principal  havens.  Things  now  went  011 
fomewhat  better  than  they  did  before  ;  but  they  were 
Hill  very  much  diflurbed  by  the  revolted  negroes  in 
the  heart  of  the  ifie,  whom  they  could  never  fubdue. 
One  principal  life  that  the  company  made  of  this 
place,  was  to  fend  thither  ftatc-prifoners,  who,  as 
they  were  not  men  of  the  bell  morals,  quickly  cor¬ 
rupted  the  reft  of  the  inhabitants,  and  rendered  them 
fueli  a  race  of  outrageous  fmugglers,  the  fituation  of 
the  place  concurring  with  their  bad  difpolitions,  that, 
after  various  ineffectual  attempts  made  to  reform  them, 
orders  were  at  length  green  to  abandon  Mauritius  a  ie- 
cond  time,  which,  after  fome  delay  ,  were  put  in  exe¬ 
cution  in  the  year  1710. 

Two  years  after  this,  the  French  took  poflefiion  of 
it,  and  named  it  the  JJlc  de  France .  This  name  hu3 
obtained  among  themfelves,  but  the  Europeans  in  ge¬ 
neral  continue  to  call  it  Mauritius.  It  lies  in  S. 
Lat.  20.  15.  E.  Lon.  6.  15.  The  inconveniences  ari- 
fing  from  the  want  of  a  port  at  the  ifland  of  Bourbon, 
induced  the  French  to  take  poflefiion  of  Mauritius,  it 
having  two  very  good  haibonrs,  to  fortify  which  ru 
expmee  has  been  fpared.  That  on  the  north- weft  is 
called  Port  Louis ,  that  on  the  fouth-eaft  fide  of  the 
iliand  1*3  called  Port  Bourbon .  The  trade-wind  from 
the  fouth-eaft  in  thefe  latitudes  blows  all  the  year 
round,  excepting  for  a  few  days  at  the  fummer  fol- 
ftice,  when  it  is  interrupted  by  hard  gales  and  hurri¬ 
canes  from  the  north.  The  eafe  with  which  this  wind 
enables  (hips  to  enter  the  port  of  Bourbon,  eaufed  the 
French,  when  they  firll  took  poflefiion  of  this  fpot,  to 
efteem  it  the  bed  port  in  the  ifland  ;  but  experience 
pointing  out  to  them,  that  the  fame  wind  often  ren¬ 
dered  the  paflage  out  of  the  harbour  fo  difficult,  that  a 
(hip  was  fometimes  obliged  to  wait  a  confiderable  time 
before  the  weather  admitted  of  her  putting  to  fea,  this 
harbour  is  in  a  great  meafure  abandoned,  and  the  prin¬ 
cipal  town  and  feat  of  government  is  now  fixed  at  port 
Louis,  which  is  nearly  in  the  middle  of  the  north  fide 
of  the  ifland,  and  its  entrance  is  through  a  channel 
formed  by  two  (hoals,  which  advance  about  two  miles  into 
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"TV  lien  n  fir. j>  arrives  oppofitc  to  this  channel,  induftry  and  peace 
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the  fouth-eaft  wind  hinders  her  from  entering  the  port 
under  fail,  and  fhe  muft  either  warp  in  with  cables  or 
be  towed  in  with  boats.  The  neceffity  of  this  opera¬ 
tion,  joined  to  the  extreme  narrownefs  of  the  channel, 
which  docs  not  admit  of  two  ffiips  abreaft  of  each  other 
entering  at  the  fame  time,  is  one  of  the  befl  defences 
the  harbour  has  againft  an  attack  by  fea  ;  for,  from 
thefe  obftaeles,  an  enemy  would  find  it  a  matter  of  the 
great  ell  difficulty  to  force  the  port  ;  and  in  addition 
to  this  natural  ftrength,  they  have  built  two  forts  and 
as  many  batteries,  which  are  mounted  with  heavy  can¬ 
non,  and  entirely  command  the  approach  to  the  har¬ 
bour,  fhould  (hips  prefume  to  force  an  entry  under 
fail.  This  port  is  capable  of  containing  100  fail  of 
ffiips,  and  is  well  provided  with  every  requilite  for 
repairing  and  even  building  of  ffiips.  This  port  has 
proved  of  the.  greateft  advantage  to  France  in  the  fe- 
veral  wars  which  have  been  carried  011  between  Great 
Britain  and  her  ;  and  has  proved  of  great  utility  to  the 
French  Fall  India  company’s  commerce  ;  for  here 
uheir  ffiips  and  crews  were  fure  to  meet  with  all  necef- 
fary  refreffiment  after  a  long  voyage.  The.  port  of 
Bourbon  is  alfo  fortified  ;  and  an  army  landed  here 
would  find  it  an  extreme  difficult  talk  to  pafs  the 
mountains  to  the  different  parts  of  the  ifland.  There 
are  fevend  places  between  the  north-cafl  extremity  and 
port  Louis  where  boats  may  land,  but  all  thefe  arc  de¬ 
fended  by  batteries  ;  and  the  country  behind  them  is 
a  continued  thicket  :  The  reft  of  the  coaft  is  inaccef- 
fible.  In  the  northweaftern  quarter  is  a  plain  extending 
about  10  miles  from  eaft  to  weft,  and  in  fome  places 
five  miles  inland  from  the  northern  coaft.  All  the 
reft  of  the  ifland  is  full  of  high  and  fteep  mountains, 
lying  fo  near  to  one  another,  and  the  intervals  between 
them  fo  narrow,  that,  inftcad  of  valleys,  they  rather 
refembie  the  bed 3  cf.torrents  ;  and  thefe  are  ehoaked 
with  huge  fragments  of  rocks  which  have  fallen  from 
the  fteep  fidcs  of  the  impending  mountains.  On  the 
fummits  of  the  mountains  ice  is  frequently  to  be  found, 
and  they  are  covered  with  forefts  of  ebony  and  other 
large  trees  The  ground  they  fhade  produces  her¬ 
bage,  ffirubs,  and  plants  of  various  forts,  from  the 
common  grafs  to  the  ftrongeft  thorn,  and  that  in  fuch 
profufion,  that  they  form  a  thicket  fo  clofely  inter¬ 
woven,  that  no  progrefs  can  be  made  but  by  means  of 
a  hatchet.  Notwithftanding  thefe  difficulties,  planta¬ 
tions  have  been  formed  on  thefe  mountains,  and  very 
confiderable  progrefs  has  been  made  in  the  plains  ; 
but  the  produ&ions,  although  moftly  of  the  fame 
kind,  are  not  only  in  lefs  quantity,  but  of  an  inferior 
quality  to  thefe  produced  at  Bourbon  ifland. 

In  a  courfeof  years,  however,  this  fcttlement  coft  fo 
much,  and  was  confidered  in  every  light  worth  fo 
little,  that  it  had  been  more  than  once  under  deli¬ 
beration,  whether,  after  the  example'  of  the  Dutch, 
they  ffiould  not  leave  it  again  to  its  old  negro  in¬ 
habitants  ;  which  fooner  or  later  in  all  likelihood 
would  have  been  its  fate,  if,  in  1735,  the  fa¬ 
mous  M.  de  la  Bourdonnais  had  not  been  fent  thi¬ 
ther  with  the  title  of  governor  •general  of  the  French 

jf fa  THIS. 

.  ^e.  foand  this  ifle  in  the  worft  ftate  poffible,  thinly 
inhabited  by  a  let  of  lazy  people,  who  equally  hated 
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,  x - ,  and  who  were  continually  flatter* 

ing  this  man  to  his  face,  and  belying  him  wherever - 

and  as  far  as  they  durft.  He  gave  himfelf  no  trouble 
about  this,  having  once  found  the  means  to  make  him- 
felf  obeyed  ;  he  faw  the  vaft  importance  of  the  ifland; 
he  conceived  that  it  might  be  fettled  to  great  advan¬ 
tage  ;  and,  without  fo  much  as  expelling  the  thanks 
of  tliofe  for  whom  he  laboured,  he  began  to  execute 
this  great  defign.  His  firfl  Hep  was  to  bring  over 
black  boys  from  MadagaTcar,  whom  he  carefully 
trained  up  in  good  principles,  and  in  continual  exer- 
cife  ;  by  which  he  rendered  them  fo  good  foldiers,  that 
he  very  quickly  obliged  the  Mar  ones,  or  wild  negroes, 
cither  to  fubmit  or  to  quit  the  ifland  :  he  taught  the 
planters  to  cultivate  their  ’ands  to  advantage ;  he,  by 
an  aquedufl,  brought  freffi  water  to  the  fea-fide  ;  and 
whereas  they  had  not  fo  much  as  a  boat  at  his  corfiing 
thither,  he  made  a  very  fine  dock,  where  he  not  only 
built  fioops  and  larger  veflels,  but  even  a  ffiip  of  the 
burden  of  500  ton.  However  incredible  it  may  feem, 
yet  it  is  certainly  fa&,  that  in  the  fpace  of  five  years 
he  converted  this  country  into  a  paiadifc,  that  had 
been  a  mere  wilderncfs  for  5000  ;  and  this  in  fpite  of 
the  inhabitants,  and  of  the  company,  who  being  ori¬ 
ginally  prejudiced  by  them,  behaved  ill  to  him  at  his 
return.  He  foon  made  the  cardinal  de  Fleury,  how¬ 
ever,  fenfible  of  the  true  ftate  of  things  ;  and  compel¬ 
led  the  company  to  acknowledge,  though  they  did  not 
reward,  his  fervices.  He  afterwards  returned  into  the 
Indies,  and  perfected  the  Work  he  had  begun,  and  to 
him  it  is  owing  that  the  ifle  of  France  was  rendered 
one  of  the  fineil  and  raoft  important  fpots  upon  the 
globe.  .  Here  no  coffee  is  raifed  ;  but  by  the  indefa¬ 
tigable  induftry  of  M.  dc  Bourdonnais,  fngar,  indigo, 
pepper,  and  cotton  (which  are  not  at  Bourbon),  came 
to  be  cultivated  with  fuccefs.  Since  the  departure  of 
that  molt  excellent  governor,  the  plantations  have  been 
negle&ed,  and  are  fallen  off ;  but  if  a  proper  fpirit  of 
aclivity  was  raifed  among  the  inhabitants,  they  might 
foon  be  made  to  refume  their  flouriffiing  appearance. 
Mines  of  iron  have  been  difeovered  in  the  mountains 
near  the  great  plain,  in  the  north-eaft  part  of  the 
ifland  ;  and  thefe  mountains  affording  in  great  abun¬ 
dance  the  neceffary  fuel,  forges  have  been  erefled  : 
but  the  iron  produced  is  of  a  very  inferior  quality,  it 
being  brittle,  and  only  fit  for  making  cannon-balls  and 
bomb-fhells.  Black  cattle,  flieep,  and  goats,  are  pre* 
ferved  with  difficulty  ;  the  firft  generally  die  before 
they  have  been  a  year  in  the  ifland,  and  this  occafions 
frequent  importations  of  them  from  Madagafcar  and 
other  parts.  Common  domcftic  poultry  breed  in  great 
plenty  ;  and,  with  fiffi  and  turtle,  furniffi  a  great  part 
of  the  food  of  the  European  inhabitants. 

I  he  approach  to  the  ifland  is  extremely  dangerous* 
it  being  furrounded  with  ledges  of  rocks,  and  many 
of  them  covered  by  the  iea.  The  ffiore  abounds  with 
coral  and  fhcils.  *1  his  ifland  is  faid  to  contain  60  ri¬ 
vers  :  fomc  are  confiderable  ftreams,  and  moil  of  them 
have  their  fources  from  lakes,  of  which  there  are  feve- 
ral  in  the  middle  part  of  the  ifland.  The  rivers  afford 
plenty  of  various  kinds  of  fiffi,  particularly  eels.  Thefe 
are  of  an  enormous  fize,  fome  having  been  found  that 
were  fix  feet  long,  and  fix  inches  in  circumference* 
and  fo  extremely  voracious,  that  it  is  dangerous  to 
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a  uua  bathe  in  thofe  parts  of  the  river  where  they  lie,  as  they 
.  |  will  feize  a  man  without  fear,  and  have  ftrength  fuf- 
Ms  ntius- f^cient  to  keep  lfim  under  water  till  he  is  drowned. 
Here  is  a  great  variety  of  birds,  and  bats  as  large  as 
a  young  kitten  :  the  inhabitants  eileem  them  a  deli¬ 
cate  morfel.  The  air  is  both  hot  and  moift,  but  not 
un  whole  fome.  The  place  abounds  with  infects,  which 
are  very  tronblefome  ;  but  there  are  no  ferpents.  It 
has  been  difeovered,  that  off  Port  Louis  the  feuth- 
eaff  wind  generally  blows  with  lead  llrength  about 
fun-rife  ;  and  it  alfo  happens,  on  four  or  five  days,  at 
intervals,  in  the  eonrfe  of  a  month,  that  early  in  the 
morning  the  wind  ceafes  in  the  northern  part  of  the 
ifland  for  an  hour  or  two,  when  a  breeze  rifes,  al¬ 
though  but  faintly,  from  the  north-wed  ;  during 
which,  a  fhip  dationed  at  the  entrance  of  the  channel 
to  avail  herfelf  of  this  breeze,  may  enter  the  harbour 
and  attack  the  forts. 

MAURUA,  one  of  the  Socfety-Iflands  in  the 
South  Sea.  It  is  a  fmall  ifland,  entirely  furrounded 
with  a  ridge  of  rocks,  and  without  any  harbour  for 
fhipping.  It  is  inhabited;  and  its  productions  are  the 
fame  with  thofe  of  the  neighbouring  iflands.  A  high 
round  bill  rifes  in  the  middle  of  it,  which  may  be  feen 
at  the  didance  of  10  or  12  leagues. 

MAUSOLEUM,  a  magnificent  tomb  or  funeral 
monument.  The  word  is  derived  from  Maufolus 
king  of  Caria,  to  whom  Artemifia  his  widow  erec¬ 
ted  a  mod  dately  monument,  edeemed  one  of  the 
wonders  of  the  world,  and  called  it,  from  his  own 
name,  Maufolrum . 

St  MAWES,  a  town  of  Cornwall,  in  England, 
feated  on  the  ead  fide  of  Falmouth  haven,  in  W.  Long. 
5.  26.  N.  LaU  50.  30.  Though  but  a  hamlet  of  the 
parifh  of  St  Juft,  two  miles  off,  without  a  minider, 
or  either  church,  chapel,  or  meeting-houfe,  it  has 
fent  members  to  parliament  ever  fince  1 562,  who  are 
returned  by  its  mayor  or  portreve.  It  confids  but  of 
one  dreet,  under  a  hill,  and  fronting  the  fea,  and  its 
inhabitants  fubfid  purely  by  fifhing.  King  Henry  VIII, 
built  a  cadle  here,  over  againft  Pendennis,  for  the  bet¬ 
ter  fecurity  of  Falmouth  haven.  It  has  a  governor, 
^deputy,  and  two  gunners,  with  a  platform  of  guns. 
Here  is  a  fair  the  Friday  after  St  Luke’s  day. 

MAXENTIUS  (Marcus  Aurelius  Valerius),  a  fon 
of  the  emperor  Maximianus  Hercules,  was,  by  the  vo¬ 
luntary  abdication  of  Dioclefian,  and  of  his  father, 
raifed  to  the  empire,  A.  D.  306.  He  afterwards  in¬ 
cited  his  father  to  re-affume  his  imperial  authority  ; 
and  in  a  perfidious  manner  dedroyed  Severus,  who 
had  delivered  himfdf  into  his  hands,  and  relied  upon 
his.  honour  for  the  fafety  of  his  life.  His  victories 
and  fucceffes  were  impeded  by  Galerius  Maximianus, 
who  oppofed  him  with  a  powerful  force.  The  defeat 
and  voluntary  death  of  Galeriu*j  foon  redored  peace 
to  Italy  5  and  Maxentius  paffed  into  Africa,  where 
he  rendered  himfelf  odious  by  his  cruelty  and  oppref- 
fion.  He  foon  after  returned  to  Rome,  and  was  in¬ 
formed  that  Condantine  was  come  to  dethrone  him. 
He  gave  his  adverfary  battle  near  Rome,  and,  after 
he  had  lod  the  viCIory,  he  fled  back  to  the  city.  The 
bridge  over  which  he  eroded  the  Tiber  was  in  a  de¬ 
cayed  fituation,  and  he  fell  into  the  river,  and  was 
drowned,  A.  D.  312.  The.  cowardice  and  luxuries  of 
Mamdius  were  as  confpicuous  as  his  cruelties*  lie 
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oppreffed  his  fubjeCts  with  heavy  taxes,  to  gratify  the  Maxilla 
cravings  of  his  pleafures,  or  the  avarice  of  his  fa-  ll 
vourites.  He  was  debauched  in  his  manners,  and  nei-  MaximU3>, 
ther  virtue  nor  innocence  were  fafe  whenever  he  was  Tlf-»-in  * 
inclined  to  voluptuous  purfuits.  Elis  body  was  de¬ 
formed,  and  unwieldy.  To  vifit  a  pleafure  ground, 
or  to  exercife  himfelf  under  a  marble  portico,  or  walk 
on  a  fhady  terrace,  was  to  him  a  Herculean  labour, 
which  required  the  greateff  exertions  of  flrength  and 
refolution. 

MAXILLA,  the  Jaw.  See  Anatomy,  n°  20 
— 26. 

MAXIM,  an  cflablifhed  propofition  or  principle  ; 
in  which  fenfe  it  denotes  much  the  fame  with  axiom. 

MAXIMILIAN  I.  emperor  of  Germany,  figna- 
lized  himfelf  againll  the  French  while  he  was  king  of 
the  Romans,  and  after  lie  was  emperor  entered  into 
the  army  of  Henry  VIII.  of  England  as  a  volunteer 
againfl  that  nation  :  he  was  a  protestor  of  learned 
men,  and  abolifhed  an  iniquitous  tribunal,  fly  led  'Ju¬ 
dicium  oculum  IV fiphaUx :  lie  compofed  fome  poems, 
and  the  memoirs  of  his  own  life.  He  died  in  icio, 
aged  6c. 

MAXIMUM,  in  mathematics,  denotes  the  greateff 
quantity  attainable  in  any  given  cafe. 

If  a  quantity  conceived  to  be  generated  by  motion 
increafes  or  decreaks  till  it  arrives  at  a  certain  magni¬ 
tude  or  pofition,  and  then,  on  the  contrary,  grows 
greater  or  leffer,  and  it  be  required  to  determine  the 
fil’d  magnitude  or  pofition,  the  queffign  is  called  a y>r<j- 
b!em  de  maximis  ct  minimis . 

MAXIMUS,  a  celebrated  Cynic  philofophcr,  and 
magician  of  Ephefus.  He  inftrudled  the  emperor 
Julian  in  magic  ;  and,  according  to  the  opinion  of  fome  ~ 
hiftorians,  it  was  in  the  converfation  and  company  of 
Maximus  that  the  apoffacy  of  Julian  originated.  The 
emperor  not  only  vifited  the  philofopher,  but  lie  even 
fubmitted  his  writings  to  his  infpedlion  and  cenfnre. 

Maximus  refufed  to  live  in  the  court  of  Julian,  and 
the  emperor,  not  diffatisfied  with  the  refufaJ,  appoint¬ 
ed  him  high  pontiff  in  the  province  of  Lydia,  an  of¬ 
fice  which  he  difeharged  with  the  greateff  moderation 
and  juftice.  When  Julian  went  into  the  eaff,  the  phi¬ 
lofopher  promifed  him  fuccefs,  and  even  faid  that  his 
conquefts  would  be  more  numerous  and  extenfive  than 
thofe  of  the  fon  of  Philip.  He  perfuaded  his  impe¬ 
rial  pupil,  that,  according  to  the  do&rine  of  Metcmp- 
fychofis,  his  body  was  animated  by  the  foul  which 
once  animated  the  hero  whofe  greatnefs  and  vi&ories 
he  was  going  to  eclipfe.  After  the  death  of  Julian, 

Maximus  was  almoff  facrificed  to  the  fury  of  the  fol¬ 
ders  ;  but  the  interpofition  of  his  friends  faved  his 
life,  and  he  retired  to  Conllantinople.  He  was  foon 
after  accufed  of  magical  pra&ices*  before  the  emperor 
Valens,  and  beheaded  at"Ephefus,  A.>D.  366.  He 
wrote  fome  philofophiea!  and  rhetorical  treatifes,  fome 
of  which  were  dedicated  to  Julian.  They  are  all  now 
loff. 

Maximus  of  Tyre ,  -a  Platonic  philofopher,  went 
to  Rome  in  146,'  and  acquired  fuch  reputation  there, 
that  the  emperor  Marcus  Aurelius  became  his  feholar, 
and  gave  him  frequent  proofs  of  his  efleem.  This  phi- 
lofoplier  is  thought  to  have  lived  till  the  reign  of  the 
emperor  Commodus.  There  arc  II ill  extant  41  of  his 
differtations }  n  good  edition  of  which  was  printed  by> 
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Daniel  Heinfius,  in  1624,  in  Greek  and  Latin,  with 
notes. 

Ma ximus  M a r  1  u s.  Sec  Mar.i us. 

Maximus  (St),  an  abbot  and  confcftbr  of  the  7th 
century,  was  of  a  noble  family  of  Conftantinople,  and 
diftingui  filed  himfelf  by  his  zeal  againft  the  Monothe¬ 
lites,  for  which  he  was  thrown  into  prifon,  and  died 
there  on  the  13th  of  Auguft  1662.  He  wrote  a  Com¬ 
mentary  on  the  books  attributed  to  Dionyfius  the  A- 
reopagite,  and  feveral  other  works,  of  which  an  edi¬ 
tion  has  been  publifhed  by  father  Combefis. 

MAY,  the  fifth  month  in  the  year,  reckoning  from 
ourfirft,  or  January  ;  and  the  third,  counting  the 
year  to  begin  with  March,  as  the  Romans  anciently 
did.  It  was  called  Mains  by  Romulus,  in  refped  to 
the  fenators  and  nobles  of  his  city,  who  were  named 
majcres  ;  as  the  following  month  was  called  Junius ,  in 
honour  of  the  youth  of  Rome,  in  hnnorem  juniorum , 
who  ferved  him  in  the  war  ;  though  fome  will  have  it 
to  have  been  thus  called  from  Mata,  the  mother  of  Mer¬ 
cury,  to  whom  they  offered  facrifiee  on  the  fir  ft  day  cf 
it  ;  and  Papias  derives  it  from  I\1 culms ,  eo  quod  tunc  terra 
made  at.  In  this  month  the  fun  enters  Gemini,  and 

the  plants  of  the  earth  in  general  begin  to  flower. _ 

The  month  of  May  has  ever  been  efteemed  favourable 
to  love  ;  and  yet  the  ancients,  as  well  as  many  of  the 
moderns,  look  on  it  as  an  unhappy  month  for  mar¬ 
riage.  The  original  reafon  may  perhaps  be  referred  to 
the  feaft  of  the  Lemures,  which  was  held  in  it.  Ovid 
alludes  to  this  in  the  fifth  of  his  Falli,  when  he  fays, 
Kec  vidua  tadis  eademy  nee  virgin  is  apt  a 
Tempora  ;  quae  nupfiiy  non  Amturna  fuit  ; 

Hac  quoque  de  caufay  ft  te  prove  id  i  a  tangunt, 

Mcnfc  malum  Maio  nulere  vulgus  ait. 

May* dew.  See  Dew. 

MAY-duke ,  a  fpecies  of  cherry.  See  Pru\'U9. 

May  (Ifle  of),  a  (mail  ifland  at  the  mouth  of  the 
Frith  of  Forth,  in  Scotland,  about  a  mile  and  an  half 
in  circumference,  and  feven  miles  from  the  coaft  of 
Fife,  aim  oft  oppofite  to  the  rock  called  the  Bafs.  It 
formerly  belonged  to  the  priory  of  Pitteinvcem  ;  and 
was  dedicated  to  St  Adrian,  fuppofed  to  have  been 
martyred  in  this  place  by  the  Danes  ;  and  hither,  in 
times  of  Popifh  fuperftition,  barren  women  ufed  to 
come  and  worihip  at  his  {brine,  in  hopes  of  being  cu¬ 
red  of  their  fterility.  Here  is  a  tower  and  light- 
houfe  built  by  Mr  Cunningham  of  Barns,  to  whom 
king  Charles  I.  granted  the  ifland  in  fee,  with  power 
to  exad  two-pence  per  ton  from  every  fliip  that  pafles, 
for  the  maintenance  of  a  light-houfe.  In  the  middle 
of  it  there  is  a  frefh -water  fpring,  and  a  fmall  lake. 
The  foil  produces  pafturage  for  100  fheep  and  20 
black  cattle.  On  the  weft  fide  the  ftcep  rocks  render 
it  inacceflible  ;  but  to  the  eaft  there  are  four  landing- 
places  and  good  riding.  It  was  here  that  the  French 
fquadron,  having  the  chevalier  de  St  George  on 
board,  anchored  in  the  year  1708,  when  the  vigilance 
of  Sir  George  Byng  obliged  him  to  relinquifh  his  de- 
fign,  and  bear  away  for  Dunkirk.  The  fliores  all 
round  the  ifland  abound  with  fifh,  and  the  cliffs  with 
water-fowl. 

(Thomas),  an  eminent  Englifh  poet  and  hi- 
florian  in  the  17th  century,  was  born  of  an  ancient  but 
decayed  family  in  Suffex,  educated  at  Cambridge,  and 
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afterwards  removed  to  London,  where  he  contra&ed  a  May*! 
friendfhip  with  feveral  eminent  perfons,  and  particu-  May  era 
larly  with  Endymion  Porter,  Efq;  one  of  the  gentle-  — r- 
men  of  the  bed-chamber  to  king  Charles  I.  While  he 
refided  at  court,  he  wrote  the  five  plays  now  extant 
under  his  name.  In  1622,  he  puhliflied  a  tranflation 
of  Virgil’s  Georgies,  with  annotations;  and  in  1635 
a  poem  on  king  Edward  III.  and  a  tranflation  of  Lu¬ 
can  s  Pharfalia,  which  poem  he  continued  down  to  the 
death  of  Julius  Coefar,  both  in  Latin  and  Englifh 
verfe.  Upon  the  breaking  out  of  the  civil  wars  he  ad¬ 
hered  to  the  parliament;  and  in  1647,  he  publifli- 
eck  “  The  hiftory  of  the  parliament  of  England, 
which  began  November  the  third  MDCXL.  With 
a  fliort  and  acceflfary  view  of  fome  precedent  years.” 

In  1640,  he  publiflied,  Hforia  parliamenti  An¬ 
glia  Breviarium ,  in  three  parts ;  which  he  after¬ 
wards  tranflated  into  Englifh.  He  wrote  the  Hi¬ 
ftory  of  Henry  II.  in  Englifh  verfe.  He  died  in 
16,2.  He  went  well  to  reft  over-night,  after  a  cheer¬ 
ful  bottle  as  ufual,  and  died  in  his  fleep  before  morn¬ 
ing  :  upon  which  his  death  was  imputed  to  his  tying 
his  night-cap  too  clofe  under  his  fat  cheeks  and  chin, 
which  caufed  his  fuffocation  ;  but  the  facetious  An¬ 
drew  Marvel  has  written  a  poem  of  100  lines,  to  make 
him  a  martyr  of  Bacchus,  and  die  by  the  force  of  good 
wine.  He  was  interred  near  Camden,  in  Weftminfter- 
Abbey  ;  which  caufed  Dr  Fuller  to  fay,  that  “  if  he 
were  a  biafled  and  partial  writer,  yet  he  lieth  buried 
near  a  good  and  true  hiftorian  indeed.”  *  Soon  after 
the  relloration,  his  body,  with  thofe  of  feveral  others, 
was  dug  up,  and  buried  in  a  pit  in  St  Margaret’s 
church-yard ;  and  his  monument,  which  was  erected 
by  the  appointment  of  Parliament,  was  taken  down 
and  thrown  a  fide. 

MAYER  (Tobias),  one  of  the  greateft  aftronomers 
and  mechanics  this  century  has  produced,  was  born  at 
Mafpach,  in  the  duchy  of  Wirtemberg  1723.  He 
taught  himfelf  mathematics,  and  at  the  age  of  four¬ 
teen  defigned  machines  and  inftruments  with  the  great- 
eft  dexterity  and  juftnefs.  Thefe  purfuits  did  not  hin¬ 
der  him  from  cultivating  the  belles  lettres.  He  ac¬ 
quired  the  Latin  tongue,  and  wrote  it  with  elegance.: 

In  1750,  the  univerfity  of  Gottingen  chofc  him  for 
their  mathematical  profeflor  ;  and  every  year  of  his 
fliort  life  was  thenceforward  marked  with  fome  confi¬ 
de  rable  difeoveries  in  geometry  and  aftronomy.  He 
publiflied  feveral  works  in  this  way,  which  are  all  rec¬ 
koned  excellent ;  and  fome  are  inferted  in  the  fecond 
volume  of  the  “  Memoirs  of  the  univerfity  of  Got¬ 
tingen.’’  His  labours  feem  to  have  exhaufted  him ; 
for  he  died  worn  out  in  1762. 

MAYERNE  (Sir  Theodore  de),  baron  of  Aul- 
bone,  was  the  fon  of  Lewis  de  Mayerne,  the  celebrated 
author  of  The  general  hiftory  of  Spain,  and  of  the 
Mon  archie  arifo-denweratique ,  dedicated  to  the  ftates- 
general.^  He  was  born  in  1573,  and  had  for  his  god¬ 
father  Theodore  Beza.  He  ftudied  phyfic  at  Mont¬ 
pelier,  and  was  made  phyfician  in  ordinary  to  Hen¬ 
ry  IV.  who  promifed  to  do  great  things  for  him  pro¬ 
vided  he  would  change  his  religion.  James  I.  of  Eng¬ 
land  invited  him  over,  and  made  him  firft  phyfi¬ 
cian  to  himfelf  and  his  queen,  in  which  office  he  fer¬ 
ved  the  whole  royal  family  to  the  time  of  his  death  in 
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Mayhem  1655*  His  Works  were  printed  at  London  in  17 00, 

II  and  make  a  large  folio,  divided  into  two  books  ;  the 
Maynoiih.  conta{nJng  his  CotiftHa ,  KpifloU ,  £55*  Obfervationes  ; 

*  the  lecond  rhis  Pharmacopeia  variaque  medicament 0 - 
n/m  formula. 

MAYHEM*  See  Maim. 

'MAYNE  (Jafper),  an  eminent  Englifh  poet  and 
divine  in  the  17th  century,  who  was  bred  at  Oxford, 
and  entered  into  holy  orders.  While  his  majelly  rc- 
fjded  at  Oxford,  he  was  one  of  the  divines  appointed 
to  preach  before  him.  He  publifhed  in  1647  a 
piece  intitled,  OXAOMAXIA,  oY,  *The  people’s  war  ex¬ 
amined  according  to  the  principles  of  reafon  and 
Jcripturcy  by  Jafper  Mayne .  In  1648  he  was  de¬ 
prived  of  his  ftudentfhip  at  Chrift-church,  and  two 
livings  he  had  ;  but  was  redored  jwith  the  king,  who 
made  him  his  chaplain  and  archdeacon  of.Chichefter  ; 

4  all  which  he  held  till  he  died.  l)r  Mayne  was  held 
in  very  high  edeem  both  for  his  natural  parts  and  his 
acquired  accomplifliments.  He  was  an  orthodox 
preacher,  and  a  man  of  fevere  virtue  and  exemplary 
behaviour  ;  yet  of  a  ready  and  facetious  wit,  and 
a  very  fingular  turn  of  humour.  From  fome  dories 
that  are  related  of  him,  he  feems  to  have  borne  fome 
degree  of  refemblance  in  his  manner  to  the  cele¬ 
brated  Dr  Swift ;  but  if  he  did  not  pofTefs  thofe  very 
brilliant  parts  that  diflinguilhed  the  Dean,  he  pro¬ 
bably  was  lefs  fubjedf  to  that  capricious  and  thofe  un¬ 
accountable  whimfies  which  at  times  fo  greatly  eelip- 
fed  the  abilities  of  the  latter.  Yet  there  is  one  anec¬ 
dote  related  of  him,  which,  although  it  reflects  no 
great  honour  on  his  memory,  as  it  feeins  to  carry  fome 
degree  of  cruelty  with  it,  yet  is  it  a  ltrong  mark  of 
his  refemblance  to  the  Dean,  and  a  proof  that  his  pro- 
penfity  for  drollery  and  joke  did  not  quit  him  even  in 
his  lateft  moments.  The  dory  is  this  :  The  doctor 
had  an  old  fervant,  who  had  lived  with  him  fome  years, 
to  whom  he  had  bequeathed  an  old  trunk,  in  which 
he  told  him  he  would  find  fomtthing  that  would  make 
him  drink  after  his  death .  The  fervant,  full  of  ex¬ 
pectation  that  his  mailer,  Under  this  familiar  expref- 
fion,  had  left  him  fome  what  that  would  be  a  reward 
for  the  afliduity  of  his  paft  fervices,  as  foon  as  decency 
would  permit  flew  to  the  trunk  ;  when  behold,  to  his 
•  great  difappointment,  the  boalled  legacy  proved  to  be 
a  red  herring.  The  dodtor,  however,  bequeathed  many 
legacies  by  will  to  pious  ufes;  particularly  50  pounds 
towards  the  rebuilding  of  St  Paul's  cathedral,  and  200 
pounds  to  he  diflributed  to  the  poor  of  the  parifhes 
of  Caffington  and  Pyfton,  near  Wattington,  of  both 
which  places  he  had  been  vicar.  In  his  younger  years 
he  had  an  attachment  to  poetry  ;  and  wrote  two  plays, 
the  latter  of  which  may  be  feen  in  the  tenth  volume 
of  Dodfley’3  colle&ion,  viz.  1.  Amorous  war,  a  tragi¬ 
comedy.  2.  The  city-match,  a  comedy.  He  publiihed 
a  poem  upon  the  naval  vidlory  by  the  duke  of  York 
over  the  Dutch,  printed  in  1665.  He  alfo  tranflated 
into  Englifh  from  the  Greek  part  of  Lucian's  Dia¬ 
logues. 

MAYNOOTH,  or  Manooth,  a  pod  town  in 
the  county  of  Kildare,  and  province  of  Leinder,  in 
Ireland,  near  12  miles  from  Dublin.  Though  not 
very  large,  it  is  regularly  laid  out,  and  conliils  of 
good  houfes.  Here  is  a  charter-fchool,  which  was 
opened  27th  July  t 759. 
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M  A  YNW  A  R ING  (Arthur),  an  eminent  political  Marr.wi- 
Writer  in  the  beginning  of  the  18th  century,  daid  fe-  -^vo 
veral  years  at  Oxford,  and  then  went  to  Chefhire,  1  ...  * 

where  he  lived  fome  time  with  his  uncle  Mr  Francis 
Cliohnondley,  a  very  honed  gentleman,  but  extreme¬ 
ly  averfe  to  the  government  of  king  William  III.  to 
whom  he  refufed  the  oaths.  Here  he  profecuted  his 
fludies  in  polite  literature  with  great  vigour;  and  co¬ 
ming  up  to  London,  applied  to  the  dudy  of  the  law. 

He  was  hitherto  very  zealous  in  anti-revolutional 
principles,  and  wrote  feveral  pieces  in  favour  of  king 
James  II.  ;  but  upon  being  introduced  to  the  duke  of 
Somerfet  and  the  earls  of  Dorfet  and  Burlington,  be¬ 
gan  to  entertain  very'  different  notions  in  politics.  His 
father  left  him  an  edate  of  near  800  1.  a-year,  but  fo 
incumbered,  that  the  intered  money  amounted  to  al- 
mod  as  much  as  the  revenue.  Upon  the  conclufion 
of  the  peace  he  went  to  Paris,  where  he  became  ac¬ 
quainted  with  Mr  Boileau.  After  his  return  he  was 
made  one  of  the  commidioners  of  the  -cnlloms,  in 
which  pod  he  diltinguifhed  himfelf  by*  his  (kill  and  in- 
dudry.  He  was  a  member  of  the  kit-cat-club,  and 
was  looked  upon  as  one  of  the  chief  fnpports  of  it  by 
his  plcafantry  and  wit.  In  the  beginning  of  queen 
Anne's  reign,  the  lord  treafurer  Godolphin  engaged 
Mr  Done  to  quit  the  office  of  auditor  of  the  imprells, 
and  made  Maynwaring  a  prefent  of  a  patent  for  that 
ollice  worth  about  20C0I.  a-year  in  a  time  of  bufinefs. 

He  had  a  confiderable  ihar*  in  the  Medley,  and  wxn 
author  of  feveral  other  pieces.  The  Examiner,  his  an- 
tagonid  in  politics,  allowed  that  he  wrote  wirh  tole¬ 
rable  fpirit,  and  in  a  madcrly  ftyle.  Sir  Richard  Steele 
dedicated  the  iiril  volume  of  the  Taller  to  him. 

MAYO,  one  of  the  Cape  do  Verd  iflands,  lying  in 
the  Atlantic  ocean,  near  300  miles  from  Cape  Verd 
in  Africa,  about  17  miles  in  circumference.  The  foil 
in  general  is  very  barren,  and  water  fcaree  ;  however, 
they  have  fome  corn,  yams,  potatoes,  and  plantains, 
with  plenty  of  beeves,  goats,  and  afles.  What  trees 
there  are,  grow  on  the  fides  of  the  hills,  and  they 
have  fome  figs  and  water-melons.  The  fea  round 
about  the  ifland  abounds  w'ith  dill.  The  chief  com¬ 
modity  is  fait,  with  which  many  Engliih  (hips  are 
loaded  in  the  fummer-tiine.  The  principal  town  is 
Pinofa,  inhabited  by  negroes,  who  fpeak  the  Portu¬ 
guese  language,  and  are  dout,  luily,  and  flefhy.  They 
are  not  above  200  in  nunrber,  and  many  of  them  go 
quite  naked.  W.  Long.  21.  25.  N.  Lat.  15.  5. 

Mayo,  a  county  of  Ireland,  in  the  province  of  Con¬ 
naught,  having  Sligo  and  the  fea  on  the  north,  Rof- 
common  on  the  fouth,  Leitrim  and  Rofcommon  on 
the  ead,  and  the  Atlantic  ocean  on  the  wed.  It 
contains  724,640  Irifh  plantation  acres,  73  parifhes, 

9  baronies,  and  one  borough  ;  and  fends  four  mem¬ 
bers  to  parliament.  It  gives  title  of  earl  to  the 
family  of  Bourke.  This  county  takes  its  name  from 
an  ancient  city,  built  in  66 4  ;  the  ruins  of  the  cathe¬ 
dral,  and  fome  traces  of  the  done  walls  which  enconi* 
puffed  the  city,  yet  remain  011  the  plains  of  Mayo. 

It  wras  a  univeriitv,  founded  for  the  education  of  fueh 
of  the  Saxon  youths  as  were  converted  to  the  Cliriftian 
faith  :  it  was  lituated  a  little  to  the  foutli  of  Lough 
Conn;  and  is  to  this  day  frequently  called  Mayo  of 
the .  Saxons ,  being  celebrated  for  giving  education  to 
Alfred  the  great  king  of  England.  As  this  town  has 
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fonc  to  decay,  Balinrobe  is  reckoned  the  chief  town. 
The  county  by  the  fca  is  mountainous ;  but  inland  lias 
good  pafhires,  lakes,  and  rivers.  It  is  about  ^7  miles 

long,  and  48  broad.  Cafllebar  is  the  afiizcs  town. _ 

Mayo  was  formerly  a  biiliop's  fee,  which  is  now  uni- 
ted  to  Tuam. 

MAYOR,  the  chief  magiftratc  of  a  city  or  town, 
chofen  annually  out  of  the  aldermen.  The  word,  an- 
ciently  wrote  meyr,  comes  from  the  Britifh  whet,  i.  c. 
cufodire ,  or  from  the  old  Englifh  maier,  viz.  potcjlas , 
and  not  from  the  Latin  major.  King  Richard  I.  in 
1180,  changed  the  bailiff  of  London  into  a  mayor, 
and  from  that  example  king  John  made  the  bailiff  of 
King’s  Lynn  a  mayor  anno  1204:  Though  the  fa¬ 
mous  city  of  Norfolk  obtained  not  this  title  for  its 
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chief  magistrate  till  the  feventh  year  of  king  Hen¬ 
ry  V.  anno  1419;  fince  which  there  are  few  towns 
of  note  but  have  had  a  mayor  appointed  for  govern¬ 
ment. 

Mayors  of  corporations  are  juftices  of  peace  pro 
tempore,  and  they  are  ‘mentioned  in  fevcral  ftatutes  ; 
but  no  perfon  fhall  bear  any*  offie.e  of  magillracy  con¬ 
cerning  the  government  of  any  tow  n,  corporation,  Sic. 
who  hath  not  received  the  facrament  according  to  the 
chinch  of  England  within  one  year  before  his  elec¬ 
tion,  and  who  fliall  not  take  the  oaths  of  fupremacy, 
&c. 

If  any'  perfon  intrudes  into  the  office  of  mayor,  a 
quo  warranto  lies  againlt  him,  upon  which  he  fhall 
not  only  be  oufled,  but  fined.  And  110  mayor,  or 
perfon  holding  an  annual  office  in  a  corporation  for  one 
year,  is  to  be  elected  into  the  fame  office  for  the  next  ; 
in  this  cafe,  perfons  obftruCting  the  choice  of  a  fuccef- 
for  are  fubjedt  to  1  co  1.  penalty.  Where^Thcrmayor 
of  a  corporation  is  not  cliofcn  on  the  day'  appointed 
by  charter,  the  next  office  in  place  fhall  the  day  af¬ 
ter  hold  a  court  and  cled  one  ;  and  if  there  be  a  de¬ 
fault  or  omiflton  that  way',  the  electors  may  be  com¬ 
pelled  to  choofe  a  may'or,  by  a  writ  of  mandamus  out 
of  the  king’s  bench.  Mayors,  or  other  magiflrates 
of  a  corporation,  who  fhall  voluntarily  abfent  them- 
felves  cn  the  day'  of  ele&ion,  are  liable  to  he  imprifon- 
ed,  and  difqualified  from  holding  any  office  in  the  cor¬ 
poration. 

Ma\qr  s  Courts.  To  the  lord  mayror  and  city  of 
London  belong  leveral  courts  of  judicature.  The 
higheft  and  moil  ancient  is  that  called  the  /jujin^s,  de¬ 
fined  to  fecure  the  laws,  rights,  franchifes,  and  cuftoms 
of  the  city.  The  fecond  is  a  court  of  requejl,  or  of 
conference  ;  of  which  before.  The  third  is  the  court  of 
the  lord  mayor  and  aldermen,  where  alfo  the  fheriffs 
fit  .  to  which  may  be  added  two  courts  of  fheriffs  and 
the  court  of  the  city  orphans,  whereof  the  lord  may¬ 
or  and  aldermen  have  the  cuftody.  Alfo  the  court 
of  common  council,  which  is  a  court  or  affembly, 
wherein  are  made  all  by-laws  which  bind  the  citizens 
of  London.  It  confifls,  like  the  parliament,  of  two 
houfes :  an  upper,  confiding  of  the  lord  mavor  and 
aldermen  ;  and  a  lower,  of  a  number  'of  common 
council  men,  chofe  by  the  fevcral  wards,  as  reprefen- 
tativcs  of  the  body  of  the  citizens.  In  the  court  of 
common  council  are  made  laws  for  the  advancement  of 

trade,  and  committees  yearly  appointed,  &c.  But  ads 

made  by  them  are  to  have  the  afTent  of  the  lord  mayor 
and  aldermen,  by  fiat.  1 1  Geo.  I.  Alfo  the  chamberlain’s 


couit,  where  every  thing  relating  to  the  renttf  and  reve¬ 
nues  of  the  city,  as  alfo  the  affairs  of  fervanta,  Sc c*  are 
t  ran  faded.  Lafllv,  to  the  lord  mayor  belong  the 
courts  of  coroner  and  of  efeheator  ;  another  court 
for  the  confervation  of  the  river  Thames  ;  another  of 
gaol -delivery',  held  ufually  eight  times  a  year,  at  the 
Old  Bailey,  for  the  trial  of  criminals,  whereof  the 
lord  mayor  is  iiimfelfthe  chief  judge.  There  arc  other 
courts  called  wardmotes  or  meetings  of  the  wards  ;  and 
courts  of  halyinote  or  affembhes  of  the  fcveral  guilds 
and  fraternities. 

MAZA,  among  the  Athenians,  was  a  fort  of  cake 
made  of  flour  boiled  with  water  and  oil,  and  fet,  as 
the  common  fare,  before  fuch  as  were  entertained  at 
the  public  cxpence  in  the  common  hall  or  prylaneum. 

MAZAGAN,  a  flrong  place  of  Africa,  in  the 
kingdom  of  Morocco,  and  on  the  frontiers  of  the  pro¬ 
vince  of  Dugucla.  It  was  fortified  by  the  Port uguc lev 
and  befieged  by  the  king  of  Morocco  with  200,000 
men  in  1562,  but  to  no  purpofe.  It  is  fituated  near 
the  fea.  W.  Long.  7.  45.  N.  Lat.  33.  5. 

MAZARA,  an  ancient  town  of  Sicily,  and  capi¬ 
tal  of  a  confiderable  valley  of  the  fame  name,  which  is 
very  fertile,  and  watered  with  feveral  rivers.  The 
town  is  a  bifhop’s  fee,  and  has  a  good  harbour  ;  Is 
fcated  on  the  lea  coait,  in  E.  Long.  12.  39  N  Lat 
37-  42. 

MAZARINE  (Julius),  a  famous  cardinal  and 
prime  mimfltr  of  France,  was  born  at  Pifcina  in  the 
province  of  Abruzzo,  in  Naples,  in  1602.  After 
having  finished  his  lludies  in  Italy  and  Spain,  he  en¬ 
tered  into  the  fervice  of  cardinal  Sachetts,  and  became 
well  flailed  in  politics,  and  in  the  interefls  of  the 
princes  at  war  in  Italy  ;  by  which  means  he  was 
enabled  to  bring  affairs  to  an  accommodation,  and  the 
peace  of  Queiras  was  fhortly  concluded.  Cardinal 
Richelieu  being  taken  with  his  condud,  did  from 
thenceforward  highly  efteem  him  ;  as  did  alfo  cardinal 
Antonio,  and  Louis  XIII.  who  procured  him  a  car. 
dinal’s  hat  in  1641.  Richelieu  made  him  one  of  the 
executors  of  his  will  ;  and  during  the  minority  of" 
Louis  XIV.  he  had  the  charge  of  affairs.  At  lait 
he  became  the  envy  of  the  nobility,  which  occaftoned 
a  civil  war;  whereupon  Mazarine  was  forced  to  retire, 
a  price  was  fet  on  his  head,  and  his  library'  fold. 
Not  with  (landing  he  afterwards  returned  to  the  court 
in  more  glory  than  ever  ;  concluded  a  peace  with  Spain, 
and  a  marriage  treaty  betwixt  the  king  and  the  in¬ 
fanta.  This  treaty  of  peace  paffes  for  the  mafler- 
piece  of  cardinal  de  Mazarine’s  politics,  and  procured 
him  the  French  king’s  mofl  intimate  confidence  :  but 
at  Lift  his  continual-application  to  hufinefs  threw  him 
into  a  difeafe,  of  which  he  died  at  Vinciennes  in 
1661.  Cardinal  Mazarine  was  of  a  mild  and  affable 
temper.  One  of  his  greatefl  talents  was  his  knowing 
mankiud,  and  his  being  able  to  adapt  himfelf,  and  to 
a  flume  a  charader  conformable  to  the  circum  fiances 
of  affairs.  He  poffefTed  at  one  and  the  fame  time  the 
bilhopric  of  Metz,  and  the  abbeys  of  St  Arnauld, 

St  Clement,  and  St  Vincent,  in  the  fame  city  ;  that  of 
St  Dennis,  Chigny,  and  Vidor,  of  Marfeilles  ;  of  St 
Michael  at  Soiffons,  and  a  great  number  of  others. 

He  founded  Mazarine-college  at  Paris,  which  is 
alfo  called  the  college  of  the  four  rations.  There  has 
been  publifhed  a  collodion  of  his  letters,  the  mod 

copious 
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M«2uolI,  copious  edition  of  which  is  that  of  J  7-} 5>  in  1  vols 
lV*e&a«  duodecimo. 

MAZZUOLL  See  Parmiciano. 

MEAD,  a  wholefome,  agreeable  liquor,  prepared 
of  honey  and  water. 

One  of  the  bell  methods  of  preparing  mead  is  as 
follows  :  Into  twelve  gallons  of  water  flip  the  whites 
of  fix  eggs  ;  mixing  thefe  well  together,  and  to  the 
mixture  adding  twenty  pounds  of  honey.  Let  the 
liquor  boil  an  hour,  and  when  boiled  add  cinnamon, 
ginger,  cloves,  mace,  and  a  rofemary.  As  foon  as  it 
is  cold,  put  a  fpoonful  of  yeft  to  it,  and  tun  it  up, 
keeping  the  veffel  filled  as  it  works  ;  when  it  has  done 
working,  hop  it  up  clofe  ;  and,  when  fine,  bottle  it 
off  for  ufe. 

Thorley  fays,  that  mead  not  inferior  to  the  befl  of 
foreign  wines  may  be  made  in  the  following  manner  : 
Put  three  pounds  of  the  fineff  honey  to  one  gallon  of 
water,  and  two  lemon  peels  to  each  gallon  ;  boil  it 
half  an  hour,  well  feummed  ;  then  put  in,  while  boil¬ 
ing,  lemon  peel :  work  it  with  yeft  ;  then  put  it  in  your 
veffel  with  the  peel,  to  ftand  five  or  iix  months,  and 
bottle  it  off  for  ufe.  If  it  is  to  be  kept  for  feveral 
years,  put  four  pounds  to  a  gallon  of  water. 

The  author  of  the  Di&ionary  of  Chemillry  dire&s 
to  choofe  the  whiteft,  pureft,  and  beft-tafted  honey, 
and  to  put  it  into  a  kettle  with  more  than  its  weight 
of  water  :  a  part  of  this  liquor  muft  be  evaporated  Ly 
boiling,  and  the  liquor  feummed,  till  its  confidence  is 
fuch,  that  a  frefh  egg  fiiall  be  fupported  011  its  furface 
without  finking  more  than  half  its  thicknefs  into  the 
liquor;  then  the  liquor  is  to  be  drained,  and  poured 
through  a  funnel  into  a  barrel ;  this  barrel,  which 
ought  to  be  nearly  full,  mud  be  expofed  to  a  heat  as 
equable  as  pofliblc,  from  20  to  27  or  28  degrees  of 
Mr  Reaumur’s  thermometer,  taking  care  that  the 
bung-hole  be  flightly  covered,  but  not  clofed.  The 
phenomena  of  the  fpiritnous  fermentation  will  appear 
in  this  liquor,  and  will  fubfift  during  two  or  three 
months,  according  to  the  degree  of  heat  ;  after  which 
•they  will  diminifh  and  ceafe.  During  this  fermenta¬ 
tion,  the  barrel  mud  be  filled  up  occafionally  with 
more  of  the  fame  kind  of  liquor  of  honey,  fome  of 
which  ought  to  be  kept  a  part,  on  purpofe  to  replace  the 
liquor  which  flows  out  of  the  barrel  in  froth.  When 
the  fermentation  ceafes,  and  the  liquor  has  become 
very  vinous,  the  barrel  is  then  to  be  put  into  a  cellar, 
and  well  clofed  ;  a  year  afterwards  the  mead  will  be  fit 
to  be  pu£  into  bottles. 

Mead  is  a  liquor  of  very  ancient  ufe  in  Britain.  Sec 
*he  article  Feast,  p.  182,  col.  1. 

Mead  (Dr  Richard),  a  celebrated  Engliih  phyfi¬ 
cian,  was  born  at  Stepney  near  London,  where  his 
father,  the  Reverend  Mr  Matthew  Mead,  had  been 
one  of  the  two  miniflers  of  that  parifh ;  but  in  1662 
was  ejefted  for  nonconformity,  but  continued  to 
preach  at  Stepney  till  his  death.  As  Mr  Mead  had 
a  handfome  fortune,  he  heft  owed  a  liberal  education 
upon  13  children,  of  whom  Richard  was  the  eleventh; 
and  for  that  purpofe  kept  a  private  tutor  in  his  houfe, 
who  taught  him  the  Latin  tongue.  At  16  years  of 
age  Richard  was  fent  to  Utrecht,  where  he  fludied 
three  years  under  the  famous  Gnevius ;  and  then 
choofing  the  profeflion  of  phylic,  he  went  to  I^eyden, 
where  he  attended  the  ledlures  of  the  famous  Pitcairn 


on  the  theory  and  prattice  of  medicine,  and  Her-  Mead* 
mon’s  botanical  courfes.  Having  alfo  fpent  three 
years  in  thefe  Undies,  he  went  with  his  brother  and 
two  other  gentlemen  to  vifit  Italy,  and  at  Padua  took 
his  degree  of  dodlor  of  pliilofophy  and  phyfic  in 
1695.  Afterwards  he  fpent  foine  time  at  Naples  and 
at  Rome  ;  and  returning  home  the  next  year,  fettled 
at  Stepney,  where  he  married,  and  pra&ifed  pliyfic, 
with  a  fuccefs  that  laid  the  foundation  of  his  future 
greatnefs. 

I11  1703,  Dr  Mead  having  communicated  to  the 
Royal  Society  an  analyfis  of  Dr  Bonomo’s  difeoveries 
relating  to  the  cutaneous  worms  that  generate  the 
itch,  which  they  inferted  in  the  Philofophical  Trail- 
faAions  ;  this,  with  his  account  of  poifons,  procured 
him  a  place  in  the  Royal  Society,  of  which  Sir  Ifaac 
Newton  was  then  prclident.  The  fame  year  he  was 
cledled  phyfician  of  St  Thomas’s  hofpital,  and  was  al- 
fo  employed  by  the  furgeons  to  read  anatomical  lec¬ 
tures  in  their  hall,  which  obliged  him  to  remove  into 
the  city.  In  1  707  his  Paduan  diploma  for  dodlor  of 
pliyfic  was  confirmed  by  the  liniverlity  of  Oxford  ; 
and  being  patronized  by  Dr  Radcliffe,  on  the  death 
of  that  famous  phyfician  he  fueeeeded  him  in  his  houfe 
at  Bloomfbury-fquare,  and  in  the  greatell  part  of  his 
bufmefs.  In  1727  lie  was  made  phyfician  to  King 
George  II.  whom  he  had  alfo  ferved  in  that  capacity 
while  he  was  prince  of  Wales  ;  and  he  had  afterwards 
the  pleafure  of  feeing  his  two  fons-in-law,  Dr  Nichols 
and  Dr  Wilmot,  his  coadjutors  in  that  eminent  fta- 
tion. 

Dr  Mead  was  not  more  to  be  admired  for  the  qua¬ 
lities  of  the  head  than  he  was  to  be  loved  for  thofe  of 
his  heart.  Though  he  was  himfelf  a  hearty  whig,  yet, 
uninfluenced  by  party-principles,  he  was  a  friend  to  all 
men  of  merit,  by  whatever  denomination  they  might 
happen  to  be  diflinguiftied.  Thus  he  was  intimate 
with  Garth,  with  Arbuthnot,  and  with  Freind  ;  and 
long  kept  up  a  condant  correfpondence  with  the  great 
Bocrhaave,  who  had  been  his  fellow-ftudent  at  Ley¬ 
den  :  they  communicated  to  each  other  their  obferva- 
tious  and  proje&s,  and  never  loved  each  other  the  leL 
for  being  of  different  fentiments.  In  the  mean  time, 
intent  as  Dr  Mead  was  on  the  duties  of  his  profeflion, 
he  had  a  greatnefs  of  mind  that  extended  itfelf  to  all 
kinds  of  literature,  which  he  fpared  neither  pains  nor 
money  to  promote.  He  caufed  the  beautiful  and  fplen- 
did  edition  of  Thuanus’s  hiftory  to  be  publilhed  in 
1713,  in  feven  volumes  folio  :  and  by  his  interpofitio n 
and  afllduity,  Mr  Sutton’s  invention  of  drawing  foul 
air  from  (hips  and  other  clofe  places  was  carried  into 
execution,  and  ail  the  (hips  in  his  majedy’s  navy  pro¬ 
vided  with  this  lifeful  machine.  Nothing  pleafed  him 
more  than  to  call  hidden  talents  into  light ;  to  give 
encouragement  to  the  greated  proje&s,  and  to  fee 
them  executed  under  his  own  eve.  During  almofb 
half  a  century  he  was  at  the  head  of  his  bufmefs, 
which  brought  him  one  year  above  feven  thoufand 
pounds,  and  for  feveral  years  between  five  and  fix 
thoufand  :  yet  clergymen,  and  in  general  all  men  of 
learning,  were  welcome  to  his  advice.  His  library 
confided  of  1 0,000  volumes,  of  which  his  Latin,  Greek, 
and  oriental  mannferipts,  made  no  inconfiderable  part. 

He  had  a  gallery  for  his  pi£lnresand  antiquities,  which 
cod  him  great  fums.  His  reputation,  not  only  as  a 
4  T  z  ply- 
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and  F.  R.  S.  This  great  phyfician, 
antiquarian,  died  on  the  i6th  of  Fe- 


phyfician,  but  as  a  fcholar,  was  fo  univerfally  efta- 
bliihed,  that  he  correfponded  with  all  the  principal  li¬ 
terati  in  Europe:  even  the  king  of  Naples  fent  to  de¬ 
fire  a  complete  colle&ion  of  his  works  ;  and  in  return 
made  him  a  prefent  of  the  two  firfl  volumes  of  Signior 
Bajardi,  which  may  be  confidered  as  an  introdu&ion 
to  the  colleftion  of  the  antiquities  of  Herculaneum. 
At  the  fame  time  that  prince  invited  him  to  his  pa¬ 
lace,  that  he  might  have  an  opportunity  of  ihovving 
him  thofe  valuable  monuments  of  antiquity  ;  and  no- 
thing  but  his  great  age  prevented  his  undertaking  a 
journey  fo  fuited  to  his  tafle.  No  foreigner  of  learn¬ 
ing  ever  came  to  London  without  being  introduced  to 
Hr  Mead;  and  on  thefe  occafions  his  table  was  always 
open,  and  the  magnificence  of  princes  was  united  with 
the  pleafures  of  phdofophevs.  It  was  principally  to 
him  that  the  fevcral  counties  of  England  and  our  co¬ 
lonies  abroad  applied  for  the  choice  of  their  phyfi* 
cians,  and  he  was  likewife  confulted  by  foreign  phyii- 
cians  from  Ruflia,  Prufiia,  Denmark,  &c.  He  wrote, 
befides  the  above  works,  i.  A  Treatife  on  the  Scurvy. 
2.  Dc  v ariohs  et  morb  'dlis  difertatio.  3.  Medica  facra  : 
Jive  de  JMorbis  infignioribus ,  qui  in  Pibhis  tnemorantur , 
Commentarius.  4.  M unit  a  et  Precept  a  medica .  A 

Difcourfe  concerning  peflilential  contagion,  and  the 
methods  to  be  ufed  to  prevent  it.  The  works  he 
wrote  and  publifhed  in  Latin  were  tranflated  into 
Englifh,  under  the  do&or’s  infpeftion,  by  Thomas 
Stack,  M.  1)  1  "  "  "  ;  •  -  - 

naturalift,  and 
bruary  1754. 

MEADOW,  in  its  general  fignilication,  means  pa- 
flure  or  grafs-l.ind,  annually  mown  for  hay  :  but  it  is 
more  particularly  applied  to  lands  that  are  fo  low  as  to 
be  too  moill  for  cattle  to  graze  upon  them  in  winter 
without  fpoiling  the  fward. 

An  improvement  in  agriculture  by  watering  of 
meadows  has  of  late  come  into  much  ufe,  and  been 
found  of  very  confiderable  importance.  In  the  Month- 
meadows  ^  Review  for  October  1788,  the  editors  acknowledge 
v  as  firft  Lyour  of  a  correfpondent,  who  informed  them,  that 

pradifed  in  watering  of  meadows  was  pradifed  during  the  reigns 
England,  of  Queen  Elizabeth  and  James  I.  A  book  was  writ¬ 
ten  upon  the  fubjedl  by  one  Rowland  Vaughan,  who 
feenis  to  have  been  the  inventor  of  thisart,  and  who  prac- 
tifed  it  on  a  very  extenlive  plan  in  the  Golden  Valley  in 
Hciefordlhire.  i  ill tli is  note  to  theRevit  wersappeared, 
tlw  inhabitants  of  a  village  called  South-Cerneyiu  Glou- 
cellerfhire  had  affumed  the  honour  of  the  invention  to 
them  Lives,  as  we  are  informed  in  a  treatife  upon  the 
fubjedt  by  the  reverend  Mr  Wright  curate  of  the 
place.  According  to  a  received  tradition  in  that  vil¬ 
lage,  watering  of  meadows  has  been  pra&ifed  there  for 
about  a  century,  and  was  introduced  by  one  IVelladvife , 
a  wealthy  farmer  in  Sonth-Cerney.  His  fir  ft  experi¬ 
ment  was  by  cutting  a  large  ditch  in  the  middle  of  his 
ground,  from  which  he  threw  the  water  over  fome  parts, 
and  allowed  it  to  flagnate  in  others:  but  finding  tl/is 
not  to  anfwer  his  expe&utions,  he  improved  his  me¬ 
thod  by  cutting  drains  and  filling  up  the  hollows  ; 
and  thus  he  fucceeded  fo  well,  that  his  neighbours’ 
who  at  firft  had  called  him  a  madman,  foon  changed 
their  opinion,  and  began  to  imitate  his  example. 

The  advantages  which  attend  the  watering  of  mea- 
<t°ws  are  many  and  great ;  not  only  as  excellent  crops 
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When  the 


of  grafs  are  thus  raifed,  but  as  they  appear  fo  eirlv,.  Meadow 

that  they  are  of  infinite  fervice  to  the  farmers  for  food  1 - /-W 

to  their  cattle  in  the  fpring  before  the  natural  grafs  * 
nfes.  By  watering  we  have  plenty  of  grafs  in  the  be- 
ginning  of  March,  and  even  earlier  when  the  feafon  is  mg. 
mild.  T.  he  good  effedls  of  this  kind  of  grafs  upon  all 
forts  of  cattle  are  likewife  aftonilhing,  efpecially  upon 
fuch  as  have  been  hardly  wintered  ;  and  Mr  Wright 
informs  us,  that  the  farmers  in  his  neighbourhood,  by 
means  of  watering  their  lands,  are  enabled  to  begin 
the  making  of  cheefe  at  lead  a  month  fooner  than  their 
neighbours  who  have  not  the  fame  advantage.  Grafs 
raifed  by  watering  is  found  to  be  admirable  for  the 
nurture  of  lambs;  not  only  thofe  defigned  for  fatten¬ 
ing,  but  fuch  as  are  to  be  kept  for  itore :  For  if 
Iambs  when  very  young  are  flopped  and  Hinted  in  their 
growth,  they  not  only  become  contracted  for  life  them¬ 
felves,  but  in  fome  meafure  communicate  the  fame  di¬ 
minutive  fize  to  their  young.  Fhc  belt  remedy  for 
preventing  this  evil  is  the  fpring  feed  from  watered 
meadows  ;  and  Mr  Wright  is  of  opinion,  that  if  the 
young  of  all  kinds  of  farmer’s  flock  were  immediately 
encouraged  by  plenty  of  food,  and  kept  continually 
in  a  growing  flate,  there  would  in  a  few  years  be  a 
notable  change  both  in  the  l.*ze  and  fliape  of  cattle  in. 
general.  Such  indeed  is  the  forwardnefs  of  grafs  from 
watered  meadows,  that  the  feed  between  March  and 
Mtiy  is  worth  a  guinea  per  acre;  and  in  June  an  acre 
will  yield  two  tons  of  hay,  and  the  after-math  is  al¬ 
ways  worth  twenty  (hillings  ;  and  neaily  the  fame 
quantity  is  conllantly  obtained  whether  the  fummer  be 
dry  or  wet.  In  dry  fummers  alfo,  fuch  farmers  as 
water  their  meadows  have  an  opportunity  of  felling 
their  hay  almofl  at  any  price  to  their  neighbours. 

.  treated  in  this  manner  is  continually  impro-  Land^con- 

\mg  in  quality,  even  though  it  be  mown  every  year  :.Hantly  im- 
Uie  herbage,  if  coarfe  at  lirll,  becomes  finer;  the  foil,  Pr<ive* 
if  fwampy,  becomes  found  ;  the  depth  of  its  mould  ;s  watering. 


augmented,  and  its  quality  meliorated  every  year. 

“To  thefe  advantages  (fays  Mr  Bofyvell  in  his  trea¬ 
tife  upon  this  fubject)  another  may  be  addrefled  to  the 
gentleman  who  willies  to  improve  iris  eflate,  and  whole 
benevolent  heart  prompts  him  to  extend  a  charitable 
hand  to  the  relief  of  the  iudufli  ions  poor,  and  not 
to  ldlcuefs  and  vice:  almofl  the  whole  of  the  ex- 
pence  in  this  mode  of  cultivation  is  the  afttial  ma¬ 
nual  labour  of  a  clafs  of  people  who  have  no  genius  to 
employ  their  bodily  ftreugth  otherwife  -for  their  own 
fnpport  and  that  of  their  families;  confequently,  when 
viewed  in  this  light,  the  expence  can  be  but  compa¬ 
ratively  fmall,  the  improvement  great  and  valuable.” 

As  a  proof  of  the  above  doftrine,  Mr  Wright  ad-  g  «  „r 
duces  an  inftaiice  of  one  year’s  produce  of  a  meadow  the  produce 
in  Ins  neighbourhood.  It  had  been  watered  longer°f  a  w.iter- 
tlian  the  eldefl  perfon  in  the  neighbourhood  could  re-cd  mea' 
member ;  but  was  by  no  means  the  belt  meadow  upon*10'*' 
the  ftream,  nor  was  the  preceding  winter  favourable  for 
watering.  It  contains  fix  acres  and  an  half.  The  fpring- 
feed  was  let  for  feven  guineas,  and  fupported  near  200 
iheep  front  the  ill  of  March  till  the  beginning  of  May : 
the  hay  being  fold  for  30guineas,  and  theafter-inath  for 
fix.  Another  and  ftill  more  remarkable  prhofof the  effi¬ 
cacy  of  watering,  is,  that  two  of  the  moft  ikilful  water¬ 
men  of  that  place  were  fent  to  lay  out  a  meadow  of  feven 
acres,  the  whole  crop  of  which  was  that  year  fold  for 
*  two 
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two  pounds.  Though'  it  w:is  thought  by  many  im- 
poflible  to  throw  the  water  over  it,  yet  the  Ikill  of  the 
workmen  foon  overcame  all  difficulties;  and  ever  fince 
that  time  the  meadow  has  been  let  at  the  rent  of  three 
pounds  per  acre.  From  manifold  experience,  our  au¬ 
thor  informs  us,  that  the  people  in  that  part  of  the 
country  are  fo  much  attached  to  the  practice  of  water¬ 
ing,  that  they  never  fuffer  the  fmalleft  fpring  or  rivu¬ 
let  to  be  unemployed.  Even  tliofe  temporary  floods 
occafioned  by  fudden  fhowers  are  received  into  proper 
ditches,  and  fpread  equally  over  the  lands  until  its  fer¬ 
tilizing  property  be  totally  exhaufted.  “  Neceffity 
(lays  he)  indeed  compels  us  to  make  the  mod  of  every 
drop ;  for  we  have  near  300  acres  in  this  parifli,  that 
mult  all,  if  poffible,  be  watered  ;  and  the  dream  that 
affords  the  water  feldom  exceeds  five  yards  in  breadth 
and  one  in  depth  :  therefore  we  may  fay,  that  a  fcar- 
citv  of  water  is  almod  as  much  dreaded  by  us  as  by 
the  celebrated  inhabitants  of  the  banks  of  the  Nile." 

Conlidering  the  great  advantages  to  be  derived  from 
the  practice  of  watering  meadows,  and  the  many  un¬ 
doubted  tedimonies  in  its  favour,  Mr  Wright  expreffes 
his  furprife  that  it  has  not  come  into  more  general 
ufe,  as  there  is  not  a  dream  of  water  upon  which  a 
mill  can  be  eredted  but  what  may  be  made  fubfervient 
to  the  enriching  of  fome  land*  perhaps  to  a  great  quan¬ 
tity.  “  I  am  confident  (fays  he),  that  there  arc  in 
each  county  of  England  and  Wales  2000  aeres  upon 
an  average  which  might  be  thus  treated,  and  every  acre 
increafed  at  lead  one  pound  in  annual  value.  The  ge¬ 
neral  adoption  therefore  of  watering  is  capable  of  be¬ 
ing  made  a  national  advantage  of  more  than  ioo,oool. 
per  annum,  befides  the  great  improvement  of  other  land 
arfiing  from  the  produce  of  the  meadows  and  the  em¬ 
ployment  of  the  indudrious  poor.  Such  an  improve¬ 
ment,  one  would  think,  is  not  unworthy  of  public  no¬ 
tice  ;  but  if  I  had  doubled  the  fum,  I  believe  1  diould 
not  have  exceeded  the  truth,  though  I  might  have 
gone  beyond  the  bounds  of  general  credibility .  In 
this  one  parifli  where  I  relide  there  are  about  300  acres 
now  watered  ;  and  it  may  be  eaiily  proved  that  the  pro¬ 
prietors  of  the  land  reap  from  thence  ioool.  yearly 
profit." 

In  Mr  Bofwell’s  treatffe  upon  this  fubje£l,  publiflied 
in  1790,  the  author  complains  of  the  negle<d  of  the 
practice  of  improving  the  wet,  boggy,  and  rufhy  lands, 
which  lie  at  the  banks  of  rivers,  and  might  be  melio¬ 
rated  at  a  very  fmall  expence,  when  much  larger  funis 
are  expended  in  the  improvement  of  barren  uplands 
and  large  tra&s  of  heath  in  various  parts  of  the  king¬ 
dom  :  and  he  complains  likewife  of  the  little  informa¬ 
tion  that  is  to  be  had  in  books  concerning  the  method 
of  performing  this  operation.  The  only  author  from 
whom  lie  acknowledges  to  have  received  any  informa¬ 
tion  is  Blyth;  and  even  his  method  of  watering  is  very 
different  from  that  pradtifed  in  modern  times  ;  for 
which  reafon  he  propofes  to  furniffi.  an  original,  trea- 
tife  upon  the  fubjedl ;  and  of  this  we  fliall  now  give 
the  fubflance. 

The  flrfl  thing  to.be  confidered  is,,  what  lands  are 
capable  of  being  watered.  Thefe,  according  to  Mr 
Bofwell,  are  all  fucli  as  lie  low,  near  the  banks  of  ri¬ 
vulets  and  fprings,  efpecially  where  the  water-eourfe 
is-  higher  than  the  lands,  and  kept  within  its  bounds 
by  banks.  If  the  rivulet  has  a  quick  defeent,  the  im- 
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provement  by  watering  will  be  very  great,  and  the  ex-  Meadow.^ 
penees  moderate.  On  level  lands  the  water  runs  but  ¥  "  ' 
flovvly,  which  is  alfo  the  cafe  with  large  rivers  ;  and 
therefore  only  a  fmall  quantity  of  ground  can  be  over¬ 
flowed  by  them  in  comparifou  of  what  can  be  done  in 
other  cafes  :  but  the  water  of  large  rivers  is  generally 
poffefled  of  more  fertilizing  properties  than  that  of  ri¬ 
vulets.  In  many  cafes,  however,  the  rivers  are  navi¬ 
gable,  or  have  mills  upon  them  ;  both  of  which  are 
ilrong  objections  to  the  perfeCl  improvement  of  lands 
adjacent  to  them.  From  thefe  confiderations,  our  au¬ 
thor  concludes,  that  the  watering  of  lands  may  be  per¬ 
formed  in  the  bell  and  leall  expenfive  manner  by  fmall 
rivulets  and  fprings. 

There  are  three  kinds  of  foils  commonly  found  near 
the  banks  of  rivers  and  rivulets*  the  melioration  of 
which  may  be  attempted  by  watering.  1.  A  gravelly 
or  found  warm  firm  foil,  or  a  mixture  of  the  two  to¬ 
gether.  This  receives  an  almoll.  inflantaneous  im¬ 
provement  ;  and  the  faller  the  water  runs  over  it  the 
better.  2.  Boggy,  miry,  and  rufhy  foils,  which  are 
always  found  by  the  banks  of  rivers  where  the  land  is 
nearly  level.  Thefe  alfo  are  greatly  improved  by  wa¬ 
tering  ;  perhaps  equally  fo  with  tliofe  already  deferi- 
bed,  if  we  compare  the  value  of  both  in  their  unim¬ 
proved  Hate,  this  kind  of  ground  being  fearce  worth 
any  thing  in  its  unimproved  date.  By  proper  water¬ 
ing,  however,  it  may  be  made  to  produce  large  crops 
of  hay,  by  which  horned  cattle  may  be  kept  through 
the  winter  and  greatly  forwarded  ;  though,  in  its  un¬ 
cultivated  date,  it  would  fcaree  produce  any  thing  to 
maintain  dock  in  the  winter,  and  very  little  even  in 
fummer.  Much  more  /kill,  as  well  as  expence,  how¬ 
ever,  is  requifite  to  bring  this  kind  of  land  into  culture 
than  the  former.  3.  The  foils  mod  difficult  to  be 
improved  are  drong,  wet,  and  clay  foils;  and  this  dif¬ 
ficulty  is  occafioned  both  by  their  being  commonly  on 
a  dead  level,  which  will  not  admit  of  the  water  run¬ 
ning  over  them;  and  by  their  tenacity,  which  will  not 
admit  of  draining.  Even  when  the  utmofl  care  is  ta¬ 
ken,  unleis  a  drong  body  of  water  is  thrown  oven 
them,  and  that  from  a  river  the  water  of  which  has  a 
very  fertilizing  property,  little  advantage  will  be  gain¬ 
ed  ;  but  wherevei  fucli  advantages  can  be  had  in  the 
winter,  and  a  warm  fpring  fuccceds,  thefe  lands  will 
produce  very  large  crops  of  grafs.  7 

The  advantage  of  uling  fprings  and  rivulets  for  wa- Springs  and! 
tering  inilead  of  large  rivers  is,  that  the  expence  of r  v”,ets 
raidng  wares  acrofs  them  will  not  be  great;  nor  are  J^hrge  rL 
they  liable  to  the  other  objections  which  attend  the  vers< 
ufe  of  large  rivers.  When  they  run  through  a  culti¬ 
vated  country  alfo,  the  land  floods  occafioned  by  vio¬ 
lent  rains  frequently  bring  with  them  fucli  quantities 
of  manure  as  contribute  greatly  to  fertilize  the  lands*, 
and  which  are  totally  loll  where  the  practice  of  wa¬ 
tering  is  not  in  life. 

Springs  may  be  ufefnl  to  the  coarfe  lands  that  lie 
near  them,  provided  the  water  can  be  had  in  fufficient 
quantity  to  overflow  the.  lands.-  “  By  fprings  (fays 
our  author),  are  not  here  meant  fucli  as  rife  out  of 
poor  heath  or  boggy  lands  (for  the  water,  iffiiing  from- 
them  is  generally  fo  fmall  in  quantity,  and  always  fo- 
very  lean  and  hungry  in  quality,  that  little  if  any  ad¬ 
vantage  can  be  derived  from  it);  but  rather  the  head 
of  rivulets  and  brooks  riling  out  of  a  chaffiy  and! 

gravelly" 
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^if adaw.  ^  gravel!)'  found  firm  foi],  in  a  cultivated  country.  Thefe  The  length 
’ -  arc  invaluable;  and  every  poilible  advantage  fhould  be 
taken  to  improve  the  ground  near  them.  The  author 
knows  a  confulerable  tradt  of  meadow-land  under  this 
predicament  ;  and  one  meadow  in  particiilar'that  is 
watered  by  fprings  ifluing  immediately  out  of  fuch  a 
ioil,  without  any  advantage  from  great  towns,  &c. 
i>enig  fit ua ted  but  a  final!  diftance  below  the  head  of 
tlte  rivulet,  and  the  rivulet  itfclf  is  fed  all  the  way  by 
iprings  riling  out  of  its  bed  as  clear  as  cry  flak  The 
toil  of  the  meadow  is  a  good  loam  fome  inches  deep, 
upon  a  fine  fpringy  gravel.  Whether  it  is  from  the 
heat  of  the  fprings,  or  whether  the  friclion  by  the 
water  running  over  the  foil  raifes  a  certain  degree  of 
warmth  favourable  to  vegetation,  or  from  whatever 
caufe  it  arifes,  the  fecundity  of  this  water  is  beyond 
conception ;  for  when  the  meadow  has  been  properly 
watered  and  well  drained,  in  a  warm  fpring,  the  grafs 
has  been  frequently  cut  for  hay  within  five  weeks  from 
the  time  the  flock  was  taken  out  of  it,  having  eat  it 
bare  to  the  earth  :  almofl  every  year  it  is  cut  in  fix 
weeks,  and  the  produce  from  one  to  three  waggon 
loads  to  an  acre.  In  land  thus  fituated,  in  the  morn¬ 
ings  and  evenings  in  the  months  of  April,  May,  and 
June,  the  whole  meadow  will  appear  like  a  large  fur¬ 
nace  ;  fo  confulerable  is  the  fleam  or  vapour  which 
'arifes  from  the  warmth  of  the  fprings  afted  upon  by 
the  fun-beams.:  and  although  the  water  is  fo  exceeding 
clear,  yet  upon  its  being  thrown  over  the  land  only  a 
few  days  in  warm  weather,  by  dribbling  through  the 
fo . - 


grafs,  fo  thick  a  feum  will  arife  and  adhere  to  the 
blades  of  the  grafs,  as  will  be  equal  to  a  confidtrable 
•quantity  of  manure  fpread  over  the  land,  and  (it 
may  be  prefumed  from  the  good  uffe&s)  flill  more  en¬ 
riching. 


$ 

Evpli-na- 


“  is  inconceivable  what  24  hours  water  properly 
conveyed  over  the  lands  will  do  in  fuch  a  fcafon  :  a 
beautiful  verdure  will  arife  in  a  few  days  where  a  parch¬ 
ed  rufty  foil  could  only  be  feen  ;  and  one  acre  will 
then  be  found  to  maintain  more  flock  than  ten  could 
do  before.” 
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determine, 

4.  A  Carriage  is  made  of  timber  or  of  brick.  If 
of  timber,  ouk  is  the  belt  ;  if  of  brick,  an  arch  ought 
to  be  thrown  over  the  ftream  that  runs  under  it,  and 
the  Tides  bricked  up  :  But  when  made  of  timber, 
which  is  the  mod  common  material,  it  is  conftructcd 
with  a  bottom  and  Tides  as  wide  and  high  as  the  main 
in  which  it  lies.  It  mult  be  made  very  itrong,  clofe, 
and  well-jointed.  Its  ufe  is  to  convey  the  water  in  one 
main  over  another,  which  runs  at  right  angles  to  it  ; 
the  depth  and  breadth  are  the  fame  with  thofe  of  the 
main  to  which  it  belongs  ;  and  the  length  is  deter¬ 
mined  by  that  which  it  crofles.  The  carriage  is 
the  molt  expeniive  inltrument  belonging  to  water- 
ing. 

5.  A  Drain-Sluice,  or  Drain-Trunk ,  is  always 
placed  in  the  lower  part  of  Tome  main,  as  near  to  the  head 
as  a  drain  can  be  found  ;  that  is,  fituated  low  enough  to 
draw  the  main,  See .  It  is  made  of  timber,  of  a  fquare 
figure  like  a  trunk,  only  much  fmaller.  It  is  placed 
with  its  mouth  at  the  bottom  of  the  main,  and  let 
clown  into  the  bank  ;  and  from  its  other  end  a  drain  is 
cut  to  communicate  with  fome  trench  drain  that  is 
neareft.  The  dimen fions  are  various,  and  determined 
by  circumllances.  The  ufe  of  it  is,  when  the  water 
is  turned  fome  other  way,  to  convey  the  leaking  wa¬ 
ter  that  oozes  through  the  hatches,  See.  into  the  drain, 
that  other  wife  would  run  down  into  the  tails  of  thofe 
trenches  which  lie  loweft,  and  there  poach  and  rot 
the  ground,  and  probably  contribute  not  a  little  to 
the  making  it  more  unfound  for  fheep.  This  opera¬ 
tion  is  of  the  utmoft  confequence  in  watering ;  for  if 
the  water  be  not  thoroughly  drained  off  the  land,  the 
foil  is  rotted  ;  and  when  the  hay  comes  to  be  removed, 
the  wheels  of  the  carriages  link,  the  horfes  are  mired, 
and  the  whole  load  fometimes  flicks  faft  for  hours  to¬ 
gether.  On  the  other  hand,  when  the  drain-trunks 
are  properly  placed,  the  ground  becomes  firm  and 
dry,  and  the  hay  is  fpeedily  and  eafily  removed. 

Hatches  are*beft 
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7*  -Hatches  are*beft  made  of  oak,  elm,  or  deal ; 
Mr  Bofvvell  next  proceeds  to  an  explanation  of  the  the  ufe  of  them  is  to  fit  the  openings  of  wares,  trunks, 
ternwuf  d  tCn?S  1  .  in  thl*S  art  5  °[  th.e  il,ftrunieiJs  neceflary  to  or  fluices  ;  and  to  keep  back  the  water  when  necefla- 
in  water-  11 ;  and  l*ie  PnncT^3  on  which  it  is  found-  ry,  from  paffing  one  wav,  to  turn  it  another.  They 


ed.  The  terms  ufed  are:  .  ought  to  be  made  to  fit  as  clofe  as  pofiible.  When 

1*  ^  '  ARE*  This  is  an  eredlion  acrofs  a  brook,  hatches  belong  to  wares  that  are  ere&etl  acrofs  large 


.  .  ------  — -  uiuuu,  u'-iuujj  iu  mat  arc  crccicu  acruis  large 

mulet,  or  river,  frequently  conftru&ed  of  timber,  but  ftreams,  or  where  the  ftreams  fwell  quickly  with  heavy 

more  commnnlv  of  Krtolre  —  1 - _  1  .  .1  1.1  *  .1  •  1  1  .  1  4 


more  commonly  of  bricks  or  Hones  and  timber,  with 
openings  to  let  the  water  pafs,  from  two  to  ten  in  num¬ 
ber  according  to  the  breadth  of  the  ftream;  the  height 
being  always  equal  to  the  depth  of  the  ftream  compa¬ 
red  with  the  adjacent  land.  The  ufe  of  this  is  occa- 
fionally  to  flop  the  current,  and  to  turn  it  a  fide  into 
the  adjacent  lands. 

2.  A  Sluice  is  conftrufted  in  the  fame  manner  as 
a  waie;  only  that  it  has  but  a  iingle  pafiage  for  the 
water,  and  is  put  acrofs  fmall  ftreams  for  the  fame  pur- 
.pofes  as  a  ware. 

3.  A  Trunk  is  defigned  to  anfvver  the  fame  pur- 
pofes  as  a  fiuice  ;  but  being  placed  acrofs  fuch  ftreams 
•iis  either  cattle  or  teams  are  to  pafs  over,  or  where  it 
is  neceflary  to  carry  a  fmall  ftream  at  right  angles  to  a 
large  one  to  water  fome  lands  lower  down,  is  fortheCe 
reafons  made  of  .timber,  and  is  of  a  fquare  figure. 


rains,  when  the  hatches  are  in  their  places  to  water  the 
meadows  ;  they  are  fometimes  made  fo,  that  a  foot  or 
more  of  the  upper  part  can  be  taken  off,  fo  that  vent 
may  be  given  to  the  fuperfluous  water,  and  yet 
enough  retained  for  the  purpofe  of  watering  the  mea¬ 
dows.  In  this  cafe,  they  are  called  jlood-hatches  :  but 
Mr  Bofvvell  entirely  difaproves  of  this  confirmation, 
and  recommends  them  to  be  made  entire,  though  they 
fhould  be  ever  fo  heavy,  and  require  the  afiiftance  of  a 
lever  to  raife  them  up.  For  when  the  water  is  very 
high,  and  the  hatches  are  fuddenly  drawn  up,  the  wa¬ 
ter  falls  with  great  force  upon  the  bed  of  the  ware, 
and  in  time  greatly  injures  it  :  but  when  the  whole 
hatch  is  drawn  up  a  little  way,  the  water  runs  off  at 
the  bottom,  and  does  110  injury. 

8.  A  Head-Main,  is  a  ditch  drawn  from  the  ri¬ 
ver,  rivulet,  &c.  to  convey  the  water  out  of  its  ufual 

current, 
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-  —  by  means  of  letter  mains  and  trenches.  The  head 
main  is  made  of  various  dimenfions  according  to  the 
quantity  of  land  to  be  watered,  the  length  cr  defcent 
of  it,  &c.  Smaller  mains  are  frequently  taken  out  of 
the  head  one  ;  and  the  only  difference  is  in  point  of 
fize,  the  fecondary  mains  being  much  fmallcr  than  the 
other.  They  are  generally  cut  at  right  angles,  or 
nearly  fo  with  the  other,  though  not  invariably.  The 
ufe  of  the  the  mains,  whether  great  or  fmall,  is  to  feed 
the  trenches  with  water,  which  branch  out  into  all  parts 
oi  the  meadow,  and  convey  the  water  to  float  the 
land.  By  fome,  tliefc  finaller  mains  are  improperly 
called  Carriages. 

9.  A  Trench  is  a  fmall  ditch  made  to  convey  the 
water  out  of  the  mains  for  the  immediate  purpofe  of 
watering  the  land.  It  ought  always  to  be  drawn  in 
a  flraight  line  from  angle  to  angle,  with  as  few  turn¬ 
ings  as  poffible.  It  is  never  deep,  but  the  width  is  in 
proportion  to  the  length  it  runs,  and  the  breadth  of 
the  plane  between  that  and  the  trench-drain.  The 
breadth  tapers  gradually  to  the  lower  end. 

ic.  A  Trench-Drain  is  always  cut  parallel  to 
the  trench,  and  as  deep  as  the  tail-drain  water  will  ad¬ 
mit,  when  necefTary.  It  ought  always,  if  poffible,  to 
be  cut  down  to  a  flratum  of  land,  gravel,  or  clav.  If 
into  the  latter,  a  fpade’s  depth  into  it  will  be  of  great 
advantage.  The  ufe  of  it  is  to  carry  away  the  water 
immediately  after  it  has  run  over  the  panes  from  the 
trench.  It  need  not  be  drawn  up  to  the  head  of  the 
land  by  five,  fix,  or  more  yards,  according  to  the  na¬ 
ture  of  the  foil.  Its  form  is  dire&ly  the  reverfe  of  the 
trench  ;  being  narrower  at  the  head,  and  growing  gra¬ 
dually  wider  and  wider  until  it  empties  itfelf  into  the 
tail-drain. 

11.  The  Tail-Drain  is  defigned  as  a  receptacle 
for  all  the  water  that  flows  out  of  the  other  drains, 
which  are  fo  fituated  that  they  cannot  empty  them- 
felves  into  the  river.  It  fhould  run,  therefore,  nearly 
at  right  angles  with  the  trenches,  though  generally  it 
is  thought  mod  eligible  to  draw  it  in  the  loweft  part 
of  the  ground,  and  to  ufe  it  to  convey  the  water  out 
of  the  meadows  at  the  place  where  there  is  the  great- 
efl  defcent  ;  which  is  ufually  in  one  of  the  fence- 
ditches  :  and  hence  a  fence-ditch  is  ufually  made  ufe 
of  inflead  of  a  tail-drain,  and  anfwers  the  double  pur¬ 
pofe  of  fencing  a  meadow  and  draining  it  at  the 
fame  time. 

12  A  Pane  of  ground*  is  that  part  of  the  meadow 
which  lies  between  the  trench  and  the  trench-drain  ; 
and  m  which  the  grafs  grows  for  hay.  It  is  watered 
by  the  trenches,  and  drained  by  the  trench-drains ; 
whence  there  is  a  pane  on  each  fide  of  every  trench. 

13.  A  Way-Pane  is  that  part  of  the  ground  which 
ues  in  a  properly  watered  meadow,  on  the  fide  of  the 
main  where  no  trenches  are  taken  out,  but  is  watered 
the  whole  length  of  the  main  over  its  hanks.  A  drain 
for  carrying  off  theAvater  from  this  pane  runs  parallel 
to  the  main.  The  ufe  is  to  convey  the  hay  out  of 
the  meaaows,  inflead  of  the  teams  having  to  crofs  all 
the  trenches. 

1 4*  A  Bend  is  made  in  various  parts  of  thofe 
trenches  which  have  a  quick  defcent,  to  obftrudt  the 
^ater.  It  is  made,  by  leaving  a  narrow  flrip  of  green 
fvvard  acrofs  the  trench  where  the  bend  is  intended  to 
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left  ;  cutting  ocraflomflly  a  piece  of  the  Diane  of  a  ATeadmv, 

wedge  out  of  the  middle  of  it.  The  ufe  is  to  check  ' - • - ’ 

the  water,  and  force  it  over  the  trench  into  the  panes- 
which,  were  it  not  for  tliefc  bends,  would  run  rapidly 
on  in  the  trench,  and  not  flow  over  the  land  as  it  pal- 
ks  along.  The  great  art  in  watering  conflfls  in  <ri- 
ving  to  each  part  of  the  pane  an  equal  proportion  of 
water. 

25.  A  Guttfr  is  a  fmall  groove  cut  out  from  the 
tails  of  thefe  trenches  where  the  panes  run  longer  at 
one  corner  than  the  other..  The  ufe  is  to  carrv  the 
water  to  the  extreme  point  of  the  pane.  Thofe  panes 
which  are  interfered  by  the  trench  and  tail-drain*, 
meeting  in  an  obtnfe  angle,  require  the  afiiftanee  of 
gutters  to  convey  the  water  to  the  longed  fide.  They 
are  hkewife  ufeful,  when  the  land  has  not  been  fo  well 
levelled,  but  fome  parts  of  the  panes  lie  higher  than 
they  ought:  in  which  cafe,  a  gutter  is  drawn  from 
the  trench  over  that  high  ground,  which  otherwife 
would  not  he  overflowed.  Without  this  precaution, 
unlefs  the  flats  be  tilled  up  (which  ought  always  to  be 
done  when  materials  can  be  had  to  do  it)  the  water 
will  not  rife  upon  it  ;  and  after  the  watering  feafon  is 
p.ift,  thofe  places  would  appear  rufty  and  hro-.vn,  while 
the  rell  is  covered  with  beautiful  verdure.  Our  au¬ 
thor,  however,  is  of  opinion,  that  this  method  of  treat¬ 
ing  water-meadows  ought  never  to  he  followed  ;  but 
th.it  every  inequality  in  water-meadows  fhould  either 
he  levelled  or  filled  up.  Hence  the  waterman’s- 
licill  is  fliown  in  bringing  the  water  over  thofe  places 
to  which  it  could  not  naturally  rife,  and  in  car¬ 
rying  it  ofF  from  thofe  where  it  would  naturally  fla-r. 
nate.  1  0 

16.  A  Catch-Dr.un  Is  fometimes  made  ufe  of 
when  water  is  fcarce.  When  a  meadow  is  pretty  lon^v 
and  has  a  quick  defcent,  and  the  water  runs  quickfv 
down  the  drains,  it  is  enflomary  to  flop  one  or  more 
of  them  at  a  proper  place,  till  the  water  flowing  thi- 
rier  rifes  fo  high  as  to  ftrike  back  either  into  the 
tail-drains  fo.  as  to  ftagnate  upon  the  Tides  of  the 
panes,  or  till  it  flows  over  the  banks  of  the  drains  and 
waters  the  grouuds  below,  or  upon  each  fide.  It 
is  then  to  be  conveyed  over  the  land  in  fucli  quant  it  v 
as  is  thought  proper,  either  by  a  fmall  main,  out  of 
which  trenches  are  to  be  cut  with  their  proper  drains* 
or  by  trenches  taken  properly  out  of  it.  In  cafe  of  a 
flagnation,  the  defign  will  not  fucceed  ;  and  it  will 
then  be  neccffary  to  cut  a  paflage  to  let  the  ftagnating 
water  run  off.  Even  when  the  method  fucceeds  belli 
Mr  Bofwell  is  of  opinion,  that  it  is  not  by  any  means 
eligible  ;  the  water  having  been  fo  Lately  fli-ained  over 
the  ground,  that  it  is  tuppofed  by  the  water-rnen  not  to 
be  endowed  with  fuch  fertilizing  qualities  as  at  firfl  ; 
whence  nothing  but  abfolute  neceffity  can  iuflify  th  ■ 
practice..  J  1 

17.  A  Pond  is  any  quantity  of  water  flagnating 
upon  the  ground,  or  in  the  tail-drain,  trench-drains, 

&c.  fo  as  to  annoy  the  ground  near  them.  It  is  oc- 
cafioned  fometimes  by  the  flats  not  having  been  pro¬ 
perly  filled  up  ;  at  others,  when  the  ware  not  being 
clofe  lhut,  jn  order  to  water  fome  grounds  higher  uf> 
the  water  is  thereby  thrown  back  upon  the  ground 
adjacent. 

18.  A  Burn  of  water  fignifie.s  as  much  ground  as 
can  be  watered  at  once.  It  is  done  by  fhutting  down 

the 
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fttea’ow.  the  hatches  hi  all  thofe  wares  where  the  water  is  in- 
tended  to  be  kept  out,  and  opening  thofe  that  are  to 
let  the  water  through  them.  The  quantity  of  land  to 
be  watered  at  once  mult  vary  according  to  circum¬ 
stances  ;  but  Mr  Bofwell  lays  down  one  general  rule 
in  this  cafe,  viz.  that  no  more  land  ought  to  be  kept 
•under  water  at  one  time  than  the  dream  can  fupply 
regularly  with  a  fufheient  quantity  of  water  ;  and  if 
►this  can  be  procured,  water  as  much  ground  as  pof- 
fible. 

19.  The  Head  of  the  meadow,  is  that  part  of  it 
'into  which  the  river,  main,  &c.  firfl  enter. 

20.  The  Tail  is  that  part  out  of  which  the  river, 
See .  lad  pade8. 

21.  The  Upper  Side  of  a  main  or  trench,  is  that 
fide  which  (when  the  main  or  trench  is  drawn 
at  right  angles,  or  nearly  fo,  -with  the  river)  fronts 
the  part  where  the  river  entered.  The  lower  fide  is 
the  oppofite. 

22.  The  Upper  Pane  in  a  meadow,  is  that  which 
lies  on  the  upper  fide  of  the  main  or  trench  that  is 
drawn  at  right  angles  with  the  river :  where  the  river 
runs  north  and  fouth,  it  enters  in  the  former  direc¬ 
tion,  and  runs  out  in  the  fouthern,  the  main  and 
^trenches  running  ead  and  wed.  Then  all  thofe  panes 
which  lie  on  the  north  fide  of  the  mains  are  called 
upper  panes  ;  and  thofe  on  the  fouth  fide  the  k'wer 
panes.  But  when  the  mains,  trenches,  Si c.  run  pa¬ 
rallel  to  the  river,  there  is  no  diftin&ion  of  panes  into 

.  upper  and  lower. 

The  indrumonts  nfed  in  watering  meadows  are  : 

wi.  A  I Cater-Level.  The  ufe  of  this  is  to  take  the 
level  of  the  land  at  a  didance,  and  compare  it  with 
.that  of  the  river,  in  order  to  know  whether  the  ground 
.can  be  overflowed  by  it  or  not.  This  indrument, 
however,  is  ufeful  only  in  large  undertakings  ;  for 
fuch  as  are  on  a  fmaller  fcale,  the  workmen  difpenfe 
with  it  in  the  following  manner  :  In  drawing  a  main, 
they  begin  at  the  head,  and  work  deep  enough  to  have 
the  water  follow  them.  In  drawing  a  tail-drain,  they 
begin  at  the  lower  end  of  it  and  work  upwards,  to  let 
the  tail-water  come  after  them.  By  this  method  we 
obtain  the  mod  exa<d  level. 

2.  The  Line ,  Reefy  and  Bread- Plough,  are  abfolute- 
ly  necedary.  The  line  ought  to  be  larger  and  drong- 
.er  than  that  ufed  by  gardeners. 

3.  Spades*  Thofe  ufed  in  watering-meadows  are  made 
of  a  particular  form,  on  pnrpofe  for  the  work  ;  having 
.a  dem  confiderably  more  crooked  than  thofe  of  any 
other  kind.  The  bit  is  iron,  about  a  foot  wide  in  the 
middle,  and  terminating  in  a  point  :  a  thick  ridge  runs 
perpendicularly  down  the  middle,  from  the  dem  ai¬ 
med  to  the  point.  The  edges  on  both  1  ides  are  drawn 
very  thin,  and  being  frequently  ground  and  whetted, 
the  whole  foon  becomes  narrow ;  after  which  the 
fpades  are  ufed  for  trenches  and  drains  ;  new  ones  be- 
ing  procured  for  other  purpofes.  The  Items  being 
made  crooked,  the  workmen  Handing  in  the  trench  or 
drain  are  enabled  to  make  the  bottoms  quite  fmooth 
and  even. 

4.  IVheel  and  Hand  barrowL  The  former  are  ufed 
So r  removing  the  clods  to  die  Hat  places,  and  are  quite 
open,  without  any  Tides  or  hinder  part.  The  latter  are 
of  fervice  where  the  ground  is  too  foft  to  admit  the 
ufe  of  wheel- burrows,  and  when  clods  arc  to  be  re- 
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moved  during  the  time  that  the  meadow  is  binder  Mesti,  \ 
water. 

5.  Three-wheeled  carts  are  necefiary  when  large 
quantities  of  earth  are  to  be  removed  ;  particularly 
when  they  are  to  be  carried  to  fome  didance. 

6.  Short  and  narrow  Scythes  are  made  ufe  of  to 
tnow  the  weeds  and  grafs,  when  the  water  is  running 
in  the  trenches,  drains,  and  mains. 

7.  Forks ,  and  long  Crooks  with  four  or  dve  tine*, 
are  ufed  for  pulling  out  the  roots  of  fedge,  rufhes, 
reeds,  Set.  which  grow  in  the  large  mains  and  drains. 

The  Crooks  fhould  be  made  light,  and  have  long 
dems  to  reach  wherever  the  water  is  fo  deep  that  the 
workmen  cannot  work  in  it. 

8.  Strong  Water*bootsy  the  tops  of  which  will  draw 

up  half  the  length  of  the  thigh,  are  indifpenfably  ne- 
ceflary.  They  mud  alfo  be  large  enough  to  admit  a 
quantity  of  hay  to  be  duffed  down  all  round  the  legs, 
and  be  kept  well  tallowed  to  redd  the  running  water 
for  many  hours  together.  ? 

The  principles  on  which  the  pra&ice  of  watering Princij! 
meadows  depend  are  few  and  eafy.  on  wk 

1.  Water  will  always  rife  to  the  level  of  the  recep- ^ 

tacle  out  of  which  it  is  originally  brought.  tcringd 

2.  There  is  in  all  dream?  h  defeent  greater  or  fmal-  penis 
ler ;  the  quantity  of  which  is  in  fome  meafure  fhown 

by  the  running  of  the  dream  itfelf.  If  it  runs  fmooth 
and  flow,  the  defeent  is  fmall ;  but  if  rapidly  and  with 
'iioife,  the  defeent  is  Confiderable. 


3.  Hence  if  a  main  be  taken  out  of  the  river  high 


enough  Up  the  dream,  water  may  be  brought  from 
that  river  to  flow  over  the  land  by  the  fide  of  the  ri¬ 
ver,  to  a  certain  didance  below  the  head  of  the  main, 
although  the  river  from  whence  it  is  taken  fhould, 
oppofite  to  that  very  place,  be  greatly  under  it. 

4.  Water,  funk  under  a  carriage  which  conveys  ano¬ 
ther  dream  at  right  angles  over  it,  one,  two,  or 
more  feet  below  rfs  own  bed,  will,  when  it  has  pal- 
fed  the  carriage,  rife  again  to  the  level  it  had  be¬ 
fore. 

5.  Water  conveyed  upon  any  land,  and  there  led 
dagnant  for  any  length  of  time,  does  it  an  injury ;  de- 
droying  the  good  herbage,  and  filling  the  place  with 
rufnes,  dags,  and  other  weeds. 

6.  Hence  it  is  abfolutely  necefiary,  before  the  work 

is  undertaken,  to  be  certain  that  the  water  can  be  tho¬ 
roughly -drained  od.  f0 

In  Mr  Wright’s  treatife  upon  this  fubjeft,  the  ail- Wright 
-thor  confider3  a  dilution  of  the  three  following  que-method 
dions  as  a  necefiary  preliminary  lo  the  operation  of  wa¬ 
tering*  1.  Whether  the  dream  of  water  will  admit  of 
;a  temporary  dam  of  ware  acrois  it  ?  2.  Can  the  far¬ 

mer  raid  the  water  by  this  means  a  few  inches  above  its 
level,  without  injuring  his  neighbour’s  land  ?  3.  Can 

the  water  be  drawn  off  from  the  meadow  as  quick  S3 
it  is  brought  on  ? — I  f  a  fatisfadlorv  anfwer  can  be  gi¬ 
ven  to  all  thefe  quedions,  he  diredds  to  proceed  in  the 
following  manner. 

Having  taken  the  level  of  the  ground,  and  compa¬ 
red  it  with  the  river,  as  directed  by  Mr  Bofwell,  cut 
a  deep  wide  ditch  as  near  the  dam  as  poffible,  and  by 
it  convey  the  water  dire&ly  to  the  higheft  part  of  the 
meadow  ;  keeping  the  tides  or  banks  of  the  ditch  of 
an  equal  height,  and  about  three  inches  higher  than 
the  general  furfuce  of  the  meadow.  Where  the  mea- 
b  dow 
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fea<!ow.  <JoW  is  large,  and  has  an  uneven  furface,  it  will  fome- 
times  be  neceflary  to  have  three  works  in  different  di¬ 
rections,  each  five  feet  wide,  if  the  meadow  contains 
15  acre?,  and  if  the  higheil  part  be  farthefl  from  the 
flream.  A  ditch  of  10  feet  wide  and  three  deep  will 
commonly  water  10  acres  of  land.  When  there  are 
three  works  in  a  meadow,  and  flood-hatches  at  the 
, mouth  of  each,  when  the  water  is  not  fufficient  to  co¬ 
ver  the  whole  completely  at  once,  it  may  be  watered 
at  three  different  times,  by  taking  out  one  of  the 
hatches,  and  keeping  the  other  two  in.  In  this  cafe, 
when  the  water  has  run  over  one  divifion  of  the  land 
for  10  days,  it  may  then  be  taken  off  that  and  tumbled 
over  to  another,  by  taking  up  another  hatch  and  let¬ 
ting  down  the  former  ;  by  which  means  the  three  divi- 
fioiis  will  have  a  proper  fhare  of  the  water  alternately, 
and  each  reap  equal  benefit.  The  bottom  of  the  firfl 
work  ought  to  be  as  deep  as  the  bottom  of  the  river, 
when  the  fall  in  the  meadow  will  admit  of  it ;  for  the 
deeper  the  water  is  drawn,  the  more  mud  it  carries 
along  with  it.  From  the  works,  cut,  at  right  angles, 
fmaller  ditches  or  troughs,  having  a  breadth  propor¬ 
tioned  to  the  diflance  to  which  fome  part  of  the  water 
is  to  be  carried,  their  diflance  from  each  other  being 
about  12  yards.  A  trough  two  feet  wide  and  one 
foot  deep,  will  water  a  furface  1  2  yards  wide  and  40 
feet  long.  In  each  trough  as  well  as  ditch  place  fre¬ 
quent  flops  and  obftruClions,  efpecially  when  the  wa¬ 
ter  is  rapid,  to  keep  it  high  enough  to  flow  through 
the  notches  or  over  the  fldes.  Each  ditch  and  trough 
is  gradually  contracted  in  width,  as  the  quantity  of 
water  con  flan  tly  decreafes  the  farther  they  proceed. 
Between  every  two  troughs,  and  at  an  equal  diflance 
from  both,  cut  a  drain  as  deep  as  you  pleafe  parallel 
to  them,  and  wide  enough  to  receive  all  the  water  that 
runs  over  the  adjacent  lands,  and  to  carry  it  off  into 
the  mafler-drain  with  fiich  rapidity  as  to  keep  the 
whole  fheet  of  water  in  conflant  motion  ;  and  if  pof- 
fible,  not  to  fuffer  a  drop  to  flagnate  upon  the  whole 
meadow.  “  For  a  flagnation,  fays  he,  (though  it  is 
recommended  by  a  Mr  D.  Young  for  the  improve¬ 
ment  of  arable  land),  is  what  we  never  admit  in  our 
fyflem  of  wattring  ;  for  we  find  that  it  rots  the  turf, 
foaks  and  flarves  the  land,  and  produces  nothing  but 
coarfe  grafs  and  aquatic  weeds. 


ts  When  a  meadow  lies  cold,  flat,  and  fwampy,  the 
width  of  the  bed,  or  the  diflance  between  the  trough  "J 

and  drain,  ought  to  be  very  fmall,  never  exceeding  fix 
yards  :  indeed,  in  this  cafe,  you  can  fcarcely  cut  your 
land  too  much,  provided  the  water  be  plentiful ;  for 
the  more  you  cut,  the  more  water  you  require.  The 
fall  of  the  bed  in  every  meadow  fhould  be  half  an  inch 
in  a  foot :  lefs  will  do,  but  more  is  defirable  ;  for  when 
the  draught  is  quick,  the  herbage  is  always  fine  and 
fweet.  The  water  ought  never  to  flow  more  than 
two  inches  deep,  nor  lefs  than  one  inch,  except  in  the 
warm  months.’ 9 

Mr  Wright  proceeds  now  to  anfwer  fome  objec-  ,rT. 
tions  made  by  the  Reviewers  in  their  account  of  the  ° 
firfl  edition  of  his  work.  1.  That  the  Glouceflerfhire  thod^an-" 
farmers  ufe  more  water  for  their  lands  than  is  necef-  fwered. 
fary.  To  this  it  is  anfwered,  That  where  water  is  plen¬ 
tiful,  they  find  it  advantageous  to  ufe  even  more  water 
than  he  recommends  ;  and  when  water  is  fcarce,  they 
choofc  rather  to  water  only  one  half,  or  even  a  fmaller 
portion  of  a  meadow  at  a  time,  and  to  give  that  a 
plentiful  covering,  than  to  give  a  fcanty  one  to  the 
whole.  2.  The  Reviewers  like  wife  recommend  a  re- 
peated  ufe  of  the  fame  water  upon  different  and  lower 
parts  of  the  fame  meadow,  or  to  make  each  drain  ferve  fd^e  Wti*cf 
as  a  trough  to  the  bed  which  is  below  it.  But  tho’  not  dig.- 
this  method  is  in  fome  degree  recommended  by  thcble. 
celebrated  Mr  Bakewell,  and  taught  by  a  fyilematic 
waterer  in  Stafford  (hire,  he  entirely  difapproves  of  it ; 
excepting  where  the  great  declivity  of  the  land  will 
not  admit  of  any  other  plan.  “  This  cannot  (fays  he) 
be  a  proper  mode  of  watering  grafs-land  in  the  win¬ 
ter-time  ;  for  it  can  be  of  no  fervice  to  the  lowed 
parts  of  the  meadow,  unlefs  as  a  wetting  in  fpring  or 
fummer.  The  firfl  or  highefl  part  of  a  meadow  laid 
out  according  to  this  plan  will  indeed  be  much  im¬ 
proved  ;  the  fecond  may  reap  fome  benefit  ;  but  the 
third,  which  receives  the  cxhaufled  thin  cold  water,  will 
produce  a  very  unprofitable  crop.  Our  farmers  never 
choofe  more  than  a  fecond  ufe  in  the  fame  meadow,  and 
that  very  feldom  ;  they  call  even  the  fecond  running 
by  the  iignificant  name  o l  fmalUleer  ;  which,  they  fay, 
may  pofiibly  fatisfy  thirfl,  but  can  give  very  little  life 
or  flrength  to  land  (a).  It  is  a  much  better  method 
to  have  a  meadow  laid  out  fo  as  to  be  watered  at  fe- 
4  U  verai 


(a)  As  by  the  concurrence  of  Mr  Bofwell  with  this  author,  and  likewife  by  the  agreement  of  fo  many  prac¬ 
tical  farmers,  it  feems  eflablifhed  as  a  fa£t,  that  water  does  really  lofe  its  fertilizing  properties  by  running  over 
grafs,  it  may  not  here  be  amifs  to  explain  the  principle  on  which  it  does  fo. 

Under  the  article  Agriculture,  we  have  fhown  at  fome  length,  that  the  true  food  of  plants  is  the  parts 
of  animal  and  vegetable  fubflances  difTolved  and  volatilized  by  putrefaction,  in  fuch  a  manner  that  they  can  be 
abforbed  by  the  veffels  of  other  plants,  and  thus  become  part  of  their  fubflance.  There  are  two  ways  in  which 
iliefe  effluvia  may  be  difTolved,  viz.  in  air  and  in  water  ;  of  confequence,  air  and  water  are  the  two  media  by 
which  the  food  of  plants  is  applied  to  them,  and  by  means  of  which  they  are  augmented  in  bulk.  From  the 
analyfis  of  thefe  two  elements,  it  is  known  that  both  of  them,  at  leall  in  their  ordinary  (late,  contain  a  great 
quantity  of  volatilized  earthy  matter,  which  fometimes  flrikes  our  fenfes  very  forcibly  when  fii  (l  emitted  by  pu¬ 
trefying  bodies;  but  on  being  thoroughly  difTolved  by  the  atmofphere,  it  totally  eludes  them,  and  becomes  the 
Phlogiston  concerning  which  fucli  violent  difputcs  have  arifen.  rl  his  fine  volatilized  matter  is  abforbed 
from  the  atmofphere  by  the  leaves  of  the  plants,  and  from  the  water  by  their  roots.  Hence  both  elements, 
when  loaded  with  vapours  of  this  kind,  are  more  favourable  to  vegetation  than  when  in  their  pure  date. 
Thus  plants  will  thrive  very  well  in  putrid  air,  while  they  languifh  and  die  in  the  pure  dephlogiilieatcd  kind. 
Juft  fo  it  is  with  the  element  of  water.  When  this  is  loaded  with  a  great  quantity  of  putrid  n  atter,  it 
readily  parts  with  it  not  only  to  the  roots  of  plants,  but  to  the  atmofphere  alfo ;  whence  fuch  vegetables  as  it 

has 
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vend  time#,  aad  to  be  at  the  expense  of  federal  fmall 
flood-hatches,  than  to  water  the  whole  of  it  at  once  by 
means  of  catch-drains. 

“  Sometimes  it  is  neceflary,  in  a  large  meadow,  to 
convey  the  tvater  that  has  been  ufed  under  the  works 
and  troughs  ;  and  then  the  water  above  is  fupported 
by  means  of  boards  and  planks,  which  we  call  a  carry- 
bridge.  Sometimes,  the  better  to  regulate  the  courfe 
of  the  water  on  the  furface,  efpecially  in  the  fpring, 
marrow  trenches  are  dug,  and  the  mould  laid  by  the 
fide  of  them,  In*  order  to  be  reftored  to  its  former 
place  when  the  watering  is  finifhed.  The  earth  and 
mud  thrown  out  in  cleanfing  and  paring  the  ditches 
ihould  be  carried  to  fill  up  the  low  hollow  parts  of  the 
meadow,  and  be  trodden  down  with  an  even  furface ; 
which  will  eafily  be  done  when  the  water  is  on,  the 
waterman  being  always  provided  with  a  ilrong  pair  of 
water-proof  boots.  If  the  mould  thus  ufed  has  upon 
it  a  turf  that  is  tolerably  fine,  place  it  uppermoft ; 
but  if  it  is  fedgy  and  coarfe,  turn  it  under,  and  the 
water  if  it  runs  quick  will  foon  produce  a  fine  her¬ 
bage  upon  it. 

“  The  grounds  that  are  watered  in  the  eafiefl  and 
mod  efteftual  manner,  are  fuch  as  have  been  ploughed 
and  ridged  up  in  lands  about  twelve  yards  wide.  Here 
the  water  is  eafily  carried  along  the  ridge  by  means  of 
a  fmall  ditch  or  trough  cut  along  its  fummit,  and  then, 
by  means  of  the  flops  in  it,  is  made  to  run  down  the 
ft’des  or  beds  into  the  furrows,  by  which  it  is  carried 
into  the  mafter  drain,  which  empties  itfelf  into  the  ri¬ 
ver.  Every  meadow,  before  it  is  well  watered,  mufl 
be  brought  into  a  form  fomething  like  a  field  that  has 
been  thus  left  by  the  plough  in  a  ridged  date.  Each 
fide  of  the  ridge  fhould  be  as  nearly  as  poflible  an  ex  a  ft 
inclined  plane,  that  the  water  may  flow  oyer  it  as 
equally  as  may  be.”  Mr  Wright  docs  not,  like  Mr. 
Bofwell,  difapprove  of  the  ufe  of  flood-hatches ;  he 
only  gives  the  following  hint,  viz.  that  their  balls 
fiiould  be  deep  and  firmly  fixed,  well  fecured  with 
llone  and  day,  that  it  be  not  blown  up.  The  follow- 
Jng  direftions  are  given  for  each  month  of  watering  • 
c’elmn In  * the  b/gin™nB  of  November,  all  the  ditches, 
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Ofc'eanmsr,  V  j”,.®  01  1Nbvc,nber>  all  the  ditches, 
and  repair-  and  drains,  are  to  be  thoroughly  clcanfed  by 

ing  the  the  fpade  and  breall-plough,  from  weeds,  grafs,  and 
imid  ;  and  well  repaired,  if  they  have  received  any  in- 
jury  from  cattle.  After  a  Ihower,  when  the  water  is 
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Thick  and  ,  .  .  . . "14^u  ‘•J1C  water  is 

muddy  ws  *nick.  and  muddy,  turn  over  the  meadow  as  much  wa- 
ter  be  1.- ter  as  you  can  without  injuring  the  banks  of  the 
fed  when  i,  works,  efpecially  if  the  land  be  poor;  as  in  this  month, 
done."  according  to  our  author,  the  water  contains  many  more 
fertilizing  particles,  which  he  calls  fain  and  richncfs , 
than  later  in  the  winter.  In  defence  of  this  poiition, 
of  vyhich  it  feems  the  Monthly  Reviewers  have  doubt! 
rd,  our  author  urges,  that  though  he  is  not  able  to 
prove  it  by  any  chemjcal  analyiis,  yet  it  feems  evident, 


that  “  after  the  firft  walking  of  farm  yards,  various  Mci 
fiiiKS,  ditches,  and  the  furface  of  all  the  adjoining  ~v  — i 
fields,  which  have  lain  dry  for  fome  time,  the  com¬ 
mon  dream  fliouid  then  contain  much  more  fatnefj 
than  when  the.  fame  premises  have  been  repeatedly 
wa  Hied.  9  This  is  confirmed  by  the  experience  of  the 
Gloucefterfhire  farmers  $  who,  if  they  can  at  this  fca- 
fon  of  the  year  procure  plenty  of  muddy  water  to 
overflow  their  grounds  for  one  week,  look  upon  it  to 
be  equally  valuable  with  what  is  procured  during  all 
the  reft  of  the  winter.  In  fupport  of  this,  he  quotos 
the  following  words  of  Mr  Forbea,  in  a  treatife  on 
watering :  “  The  water  fhould  be  let  in  upon  the 
meadow  in  November,  when  the  firft  great  rains  make 
it  muddy,  for  then  it  is  full  of  a  rich  fediment,  brought 
down  irom  the  lands  of  the  country  through  which  it 
runs,  and  is  wafhed  into  it  by  the  rain  ;  and  as  the  fedi¬ 
ment  brought  by  the  firft  floods  is  the  richeft,  the  car¬ 
nages  and  drains  of  the  meadow  fhould  all  be  fcoured 
clean  and  in  oider,  before  thefe  floods  come.” 

“  In  oppofition  (adds  Mr  Wright)  to  the  opinion 
of  practical  waterers,  that  the  muddinefs  of  the  water 
is  of  little  confequence,  I  hefitate  not  to  affirm,  that 
the  mud  is  of  as  much  confequence  in  winter-watering, 
as  dung  13  in  the  improvement  of  a  poor  upland  field, 
bor  each  meadow  in  this  neighbourhood  is  fruitful  in 
proportion  to  the  quantity  of  mud  that  it  collects  from 
the  water.  And,  indeed,  what  can  be  conceived  more 
enriching  than  the  abundant  particles  of  putrid  mat¬ 
ter  which  float  in  the  water,  and  are  distributed  over 
the  furface  of  the  land,  and  applied  home  to  the  roots 
of  the  grafs.  It  is  true,  that  any  the  moil  Ample 
water  thrown  over  a  meadow  in  proper  quantity,  and 
not  fufFered  to  ftagnate,  will  fhelter  it  in  winter,  and 
in  the  warmth  of  fpring  will  force  a  crop  ;  but  this 
unufual  force  muft  exhauft  the  ftrength  of  the  land, 
which  will  require  an  annual  fupply  of  manure  in  fub- 
ftance,  or,  in  a  courfe  of  years,  the  foil  will  be  im¬ 
paired  rather  than  improved.  The  meadows  in  this 
county,  which  lie  next  below  a  market-town  or  vil¬ 
lage,  are  invariably  the  heft  ;  and  thofe  which  receive 
the  water  after  it  has  been  two  or  three  times  ufid, 
reap  proportionably  lefs  benefit  from  it  :  For  every 
meadow  that  is  well  laid  out,  and  has  any  quantity  of 
grafs  upon  its  furface,  will  aft  as  a  fine  fieve  upon  the 
water,  which,  though  it  flow  in  ever  fo  muddy,  will 
be  leturned  back  to  the  ftream  as  clear  as  it  came  from 
the  fountain.  This  circumftanee,  when  there  is  a 
range  of  meadows  to  be  watered,  the  property  of  dif¬ 
ferent  perfons,  when  water  is  fearee,  creates  vehement 
contentions  and  Itruggies  for  the  firft  ufe  of  it.  The 
proprietors  are  therefore  compelled  to  agree  among 
themfelves,  either  to  have  the  firft  ufe  alternately,  or 
for  the  higher  meadows  to  dam  up,  and  ufe  only  one 
half  or  a  lefs  portion  of  the  river.  Our  farmers 
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wellT^t  ,  If  the  water  «  more  pure,  Ml  they  will  thrive  very 

parted  with  a  certain  quantity  of  phlomlh'c  matter  the^  At.la,t!  ho"’eTer>  when  the  water  has 

more;  and  therefore  fuch  water  t-hnnirl  i*  1  *  ,  Ploc<-^>  oi  vegetation  is  incapable  of  feparatiiio-  a;sy 
remarkable  increafe.  Nay,  it  is  bv  no^ineans  V  kl  r0<fS  vegcta^Jes,  cannot  communicate  to  them  any 
ftead  of  giving  any  fredt^ourillinLu  to  the  T  ’  1  lat  ^  has  arrived  at  this  Hate,  it  will,  in! 

already  received  ;  and  this  is  probably  wlm  Mr  13 oS  T'^  ^  ^  ,he.  aouriJ»aent  which  they  have 
calls  the  water  hungry.  ^  of'vcll  means,  when,  in  the  paflage  formerly  quoted,  he 
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know  the  mud  to  be  of  fo  much  confequence  in  \va-  Mr  Bofwcl],  though  quoted  by  Mr  Wright  as  an  Meadow, 
tering,  that  whenever  they  find  it  collected  at  the  advocate  for  the  do&rine  juft  now  laid  down,  feems,  — ~v-— 
bottom  of  the  liver  or  the  ditches,  they  hire  men  in  one  part  of  his  work  at  leaft,  to  be  of  a  contrary  1  * 
whole  days  to  difturb  and  raife  it  with  rakes  made  for  opinion.  This  is  in  the  14th  chapter  of  his  book,  w<.qkJ  ~ 
the  pirfpofe,  that  it  may  be  carried  down  by  the  wa*  where  he  remarks  upon  another  publication  on  the  nio, 
ter,  and  fpread  upon  their  meadows.  One  meadow  in  fame  fubjeft,  the  name  of  which  he  docs  not 
South  Ccrney,  1  think,  is  an  inconteftible  proof  of  mention  :  “  In  page  4th  of  that  pamphlet  (fays  Mr 
the  confequence  of  muddy  water.  It  is  watered  by  Bofwcl! ),  the  writer  informs  us,  {  if  the  water  ufed 


opi- 


16 

Mr  VVrrr- 
peyN  opi¬ 
nion  up<  n 
the  Cub¬ 
ic#. 


Confirmed 
Mr  tor 
ki. 


a  branch  of  the  common  ftriam  that  rune  for  about 
half  a  mile  down  a  public  road.  This  water,  by  the 
mud  on  the  road  being  continually  difturbed  by  car¬ 
riages  and  the  feet  of  cattle,  becomes  very  thick,  and 
when  it  enters  the  meadow  is  almoft  as  white  as  milk. 
This  field,  which  conlifts  of  feven  acres,  was  a  few 
years  ago  let  for  j  o  s.  an  acre,  hut  is  already  become 
the  richcft  land  in  the  £>arifh,  and  has  produced  at  one 
crop  eighteen  loads  of  hay,  and  each  load  more  than 
25  hundred  weight.” 

In  further  confirmation  of  what  our  author  aflerts, 
he  quotes,  from  the  Annals  of  Agriculture,  the  fol¬ 
lowing  words  of  Mr  Wimpey  :  “  As  to  the  forts  of 
water,  little  is  to  be  found,  I  believe,  which  dees 
not  encourage  and  promote  vegetation,  even  the  mod 
iimple,  elementary,  and  uncompounded  fluid  :  heat 
and  moifture,  as  well  as  air,  are  the  fme  qua  non  of 
vegetation  as  well  as  animal  life.  Different  plants  re¬ 
quire  different  proportions  of  each  to  live  and  flou- 
lifh  ;  but  fonie  of  euch  is  abfolutely  neceflary  to  all. 
However,  experience  as  wtll  as  renfon  univerfaliy 
fhows,  that  the  more  turbid,  feculent,  and  replete 
with  putrefeent  matter  the  water  is,  the  more  rich 
and  fertilizing  it  proves.  Hally  and  impetuous  rains, 
of  continuance  finfieient  to  produce  a  flood,  not  only 
diffolve  the  fnlts,  but  wadi  the  manure  in  fubftance  off 
the  circumjacent  land  into  the  rapid  current.  Such 
turbid  water  is  both  meat  and  drink  to  the  land  ;  and, 
by  the  undduous  ftdiment  and  mud  it  depofite,  the 
foil  is  amazingly  improved  and  enriched.  The  virtue 
of  water  from  a  fpring,  if  at  all  fuperior  to  pure  elemen¬ 
tary'  water, is  derived  from  the  fevcral  ftiata  or  beds  of 
earth  it  paffes  through,  that,  according  to  the  nature 
of  fiich  flrata,  it  may  be  friendly  or  otherwife  to  ve¬ 
getation.  If  it  paffes  through  chalk,  marie,  fulfil 
fliells,  or  any  thing  of  a  calcareous  nature,  it  would  in 
mofl  foils  promote  the  growth  of  plants;  but  if 
through  metallic  ores,  or  earth  impregnated  with  the 
vitriolic  acid,  it  would  render  the  land  unfertile,  *if 
not  wholly  barren.  In  general,  the  water  that  has 
run  far  is  fuperior  to  that  which  immediately  flows 
from  the  fpring,  and  more  efpecially  that  which  is  fe¬ 
culent  and  muddy,  confiding  chiefly  of  putrid  animal 
fubllances  wafhed  down  the  Aream.” 

To  the  fame  purpofc  alfo  fays  Mr  Forbes :  li  There 
is  great  difference  in  the  quality  of  water,  arifing 
from  the  particles  of  different  kinds  of  matter  mixed 
with  them.  Thofe  rivers  that  have  a  long  courfe 
through  good  land  are  full  of  fine  particles,  that  are 
highly  fertilizing  to  fucli  meadows  as  arc  ufually  over¬ 
flowed  by  them  ;  and  this  chiefly  in  floods,  when  the 
water  is  fullefl  of  a  rich  fediment :  for  when  the  wa¬ 
ter  is  clear,  though  it  may  he  ran  fed  by  art  high  e- 
nough  to  overflow  tl  e  adjoining  lands,  and  be  of  l'ome 
fervice  to  them,  the  improvement  thus  made  is  far 
(hurt  of  what  is  obtained  from  the  fame  water  when 
it  is  thick  and  muddy.” 


be  always  pure  and  fimple,  the  effeft  will  by  no  means 
be  equal  to  the  above  ;  that  is,  of  a  flream  that  is 
fometimes  thick  and  muddy.  We  have  a  flriktng 
inftance  of  this  in  two  of  our  meadows,  which  arc 
watered  immediately  from  fprings  that  arife  in  the 
grounds  thcmfelves.  Their  crops  are  early  and  plenti¬ 
ful,  but  not  of  a  good  quality,  and  the  land  remains 
unimproved  after  many  years  watering.’ 

iC  The  writer  of  this  treatife  (Mr  Bofwell),  in  a 
former  edition,  had  afferted,  and  in  this  repeated,  the 
contrary  effetts  from  a  flream  very  near  the  fpring- 
hrad,  as  clear  as  cryflal. 

“  The  gentleman  (Mr  Beverly  of  Keld)  whom 
that  writer  mentions  in  his  preface,  made  a  fhort  vifit 
lull  fpring  into  Dorfetfiiire,  to  fatisfy  himfelf  of  the 
fact.  The  editor  had  the  pleafure  to  fhow  him  the 
Ilia  am  alluded  to,  which  he  traced  almoft  to  the  foun¬ 
tain-head.  It  was  pcrfc&ly  clear,  and  the  water  was 
then  immediately  conveyed  out  of  the  flream  upon  the 
lands  adjoining,  fume  of  which  it  was  then  running 
over  ;  others.it  had  been  upon,  and  the  verdure  was 
then  appearing.  The  gentleman  exprefled  himfelf 
perfectly  fatislied  with  the  fa6l.  To  him  the  editor 
wifhes  to  refer,  &c.  Mr  George  Gulley  of  Fenton 
near  Wooller  in  Northumberland,  with  a  truly  noble 
and  public  fpirit  that  docs  him  great  honour  as  a 
friend  to  his  country,  fent  a  very  feniible  young  man 
from  thence  into  Dorfetfiiire,  to  learn  the  art  of  wa¬ 
tering  meadows,  and  to  work  the  whole  fealbn  in  thofe 
meadows  under  different  watermen.  This  man  w as 
often  over  thofe  meadows,  and  worked  in  fome  juil 
below  that  were  watered  by  the  fame  flream.  Might 
the  editor  prefume  to  offer  his  opiniuu  upon  this 
feeming  contradi&ion,  it  is  very  probable  that  the 
foils,  both  the  upper  and  under  flrata,  are  very'  differ¬ 
ent,  as  well  as  thofe  through  which  the  different 
fprings  run.” 

From  this  paffage,  the  latter  part  of  which  is  not 
very  intelligible,  we  might  conclude  that  Mr  Bofwell 
prefers  clear  to  muddy  water  for  overflowing  mea¬ 
dows.  In  his  chapter  on  land-floods,  however,  he  ex- 
preffes  himfelf  as  follows:  “  They  will  (fays  he)  al-  19 
ways  lie  found  of  great  ufe  where  the  f weepings  of  Advantage! 
towns,  farm-yards,  See.  are  carried  down  by  them  ; 
feldom  any  other  ere&ion  is  wanting  befides  a  fluice 
or  final)  ware  to  divert  and  gonvey  them  over  the 
lands.  If  the  fituation  of  the  land  happens  to  be  on 
the  fide  of  a  hill,  catch-drains  are  abfolutely  neceflary 
for  watering  the  lower  part  of  the  hill,  after  the  wa¬ 
ter  lias  been  ufed  upon  the  upper.  In  many  parts  of 
the  kingdom,  where  there  are  large  hills  or  extenlive 
rifing  lands,  great  quantities  of  water  run  from  them 
into  the  valleys  after  heavy  rains  :  Thefe  might  with 
proper  attention  he  collected  together  before  they  get 
to  the  bottom  or  lint  ground,  and  from  thence  be  di¬ 
verted  to  the  purpofe  of  watering  thofe  lands  that  lie 
below,  with  great  advantage  to  the  occupier,  and  at 
4U2  a  fmall 
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, M<,adQW>  a  Gnall  expence.  And  fhould  the  land  thus  fituatcd  be 
ao  arable,  yet  it  would  be  found  a  beneficial  exchange 
Of  convert.10  convert  it  into  pafture ;  particularly  if  pafture- 
ing  arabJe  ground  fhould  be  a  dcfirable  objeA  to  the  occupier, 
land  into  The  method  of  performing  it  is  thus  recommended. 

Obferve  the  piece  of  land  or  field  bed  adapted  to  the 
purpofe,  both  for  fituation  and  foil.  If  it  fhould  be 
arable,  make  it  firft  very  level ;  and  with  the  crop  of 
corn  fow  all  forts  of  hay  feeds ;  and  as  foon  as  it  has 
got  a  green  fward  it  may  be  laid  out.  In  the  lowed 
part  of  the  ground  draw  a  deep  ditch  for  the  current 
to  run  in  through  it  ;  and  continue  it  into  foinc  ditch 
or  low  part  in  the  lands  below,  that  the  water  may 
be  freely  carried  off,  after  it  has  been  and  while  it  is 
in  ufc.  Draw  ditches  above  the  field  intended  to  be 
watered  aflant  the  Tides  of  the  hill,  in  inch  a  man. 
ner  that  they  may  all  empty  themfelves  into  the 
head  of  the  ditch  above-mentioned,  jud  where  it 
enters  the  field  to  be  watered  :  then  erecting  a  ware 
p.crofs  this  ditch,  the  field  will  be  capable  of  being 
watered,  according  to  the  fituation  of  the  ditch  in  the 
middle  or  on  the  fide  of  the  field.  It  mud  then  be 
conveyed  by  fmall  mains  or  trenches,  and  fubdivided 
again  by  branch-trenches  according  to  the  fite  of  the 
field  and  the  quantity  of  water  that  can  be  collected  ; 
trench-drains  mud  be  drawn,  and  the  water  conveyed 
into  the  ditch  by  means  of  tail-drains.  A  perfon  un¬ 
acquainted  with  water-meadows  cannot  conceive  the 
advantage  arifmg  from  water  thus  culle&ed  and  con¬ 
veyed  over  this  fpecies  of  water-meadow  (if  it  may  be 
fo  called  1,  being  generally  a  firm  good  foil;  for  the 
water  running  down  from  rich  cultivated  hills,  emi¬ 
nences,  &c.  fweeps  away  with  it,  when  the  lain  falls 
very  heavy,  vad  quantities  of  dung  dropped  by  flieep 
and  other  cattle,  and  the  manure  carried  upon  arable 
lands  ;  all  which  being  now  diverted,  and  carried  over 
the  meadow  with  an  eafy  defeent,  gives  time  for  the 
particles  of  manure  to  fubiide  upon  the  ground  at  one 
feafon,  or  of  being  filtered  from  it  as  it  dribbles 
through  the  grafs  at  another  ;  after  which  the  warm 
weather  pufhes  on  vegetation  amazingly.  Meadows 
thus  fituated  would  be  vaftly  fuperior  to  any  other,  if 
they  had  the  advantage  of  a  condant  dream  ;  but 
even  as  they  are,  taking  the  opportunity  of  watering 
them  by  every  heavy  rain  or  flood  that  happens,  they 
will  be  found  to  be  very  valuable.  The  occupier  of 
fuch  lands  is  drenuoufly  advifed  to  let  no  time  be  lod 
in  appropriating  them  to  this  ufe;  becaufe  thefe  lands 
are  healthy  for  all  kinds  of  cattle- at  ahnoft  all  feafons  ; 
and  the  expence  of  converting  them  into  this  kind  of 
watt  r-meadow  is  exceeding  final  I,  the  annual  charges 
mt ei  ward's  quite  trifling,  and  the  produce  very  confi¬ 
de  rable.” 

Mr  Wright,  having  difcufTetl  the  fubjeft  of  the  qua- 
Jity  of  the  water,  proceeds  to  give  directions  for  wa¬ 
tering  through  the  different  months  of  the  year  : _ 

7 . .  “  In  December  and  January,  the  chief  care  confifts 

i.  ^throu^hin  keeping  the  land  fheltered  by  the  water  from  the 
«nt  months  ®|verity  of[  frofly  nights.  It  is  necefiary,  however, 
oi  ihe  )car.  tlirouSh  :ht  'vhole  winter,  ever)  ten  days  or  fortnight 
to  give  the  land  air,  hy  taking  the  water  off  entirely, 
otherwise  it  would  rot  and  dellroy  the  roots  of  the 
grafs.  It  is  nceeffary,  likewife,  that  a  proper  perfon 
fliould  go  over  every  meadow  at  leall  twice  every  week, 
to  fee  that  die  water  is  equally  diilributcd,  and  to  re- 
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move  all  obftruAIons  arifmg  from  the  continual  influx  Meadcw, 
of  weeds,  leaves,  Hicks,  and  the  I  ke.  In  February,  ■  "■■■  y— ^ 
a  great  deal  depends  upon  care  and  caution.  If  you 
now  fuffer  the  water  to  remain  on  the  meadow  for 
many  days  without  intermifiion,  a  white  feum  israifed, 
very  definitive  to  the  grafs ;  and  if  you  take  off  the 
water,  and  expofe  the  land  to  a  fevere  frofty  night, 
without  its  being  previoufly  dried  fora  whole  day,  the 
greateft  part  of  the  tender  grafs  will  be  cut  off.  The 
only  ways  to  avoid  both  thefe  injuries  are,  either  to 
take  the  water  off  by  day  to  prevent  the  feum,  and 
to  turn  it  over  again  at  night  to  guard  againfl  the 
froff;  or,  if  this  pra&ice  be  too  troublefome,  both 
may  be  prevented  by  taking  the  water  entirely  off  for 
a  few  days  and  nights,  provided  the  firft  day  of  taking 
off  be  a  dry'  one  ;  for  if  the  grafs  experience  one  fine 
drying  day,  the  froff  at  night  can  do  little  or  no  in¬ 
jury.  The  feum  is  generated  chiefly  by  the  warmth 
of  the  fun,  when  the  water  is  thin  and  ufed  too  plen¬ 
tifully.  Towards  the  middle  of  this  month  we  vary 
our  practice  in  watering,  by  ufing  only  about  half  the 
quantity  of  water  which  is  made  ufe  of  earlier  in  the 
winter,  all  that  is  now  required  being  to  keep  the 
ground  in  a  warm  moiff  ftate,  and  to  force  vegetation. 

“  At  the  beginning  of  March,  the  crop  of  grafs  in 
the  meadows  is  generally  fufficient  to  afford  an  abun¬ 
dant  paffurage  for  all  kinds  of  flock,  and  the  water  is 
taken  off  tor  near  a  week,  that  the  land  may  become 

dry  and  firm  before  the  heavy  cattle  are  turned  in _ 

It  is  proper,  the  firft  week  of  eating  off  the  fprin^- 
feed,  if  the  feaf  »n  be  cold,  to  give  the  cattle  a  littte 
hay  each  night.” 

“  It  is  a  cuftom  (fays  Mr  Wright)  with  fome  32 
farmers  in  Hampfhire,  to  eat  off  the  fpring-grafs  of°Je?tn& 
their  meadows  with  ewes  and  lambs,  in  the  fame  man-  f,  rW^rafs 
ner  that  we  do  a  field  of  turnips,  by  inclofing  a  cer-  w i: h  ewes 
tain  portion  each  day  with  hurdles  or  ftakes,  2nd  g{- and  lambs. 
vm&#  bay  at  the  fame  time.  This  is  certainly* 
making  the  moll  of  the  grafs,  and  an  excellent  me¬ 
thod  to  fine  and  fweeten  the  future  herbage.  In  this- 
month  and  April,  you  may  eat  the  grafs  as  fliort  and 
clofe  as  you  pleafe,  but  never  later;  foi  if  you  trefpafs 
only  one  week  on  the  month  of  May,  the  hay-crop 
will  be  very  much  impaired,  the  grafs  will  become  foft 
and  woolly,  and  have  more  the  appearance  and  qua¬ 
lity  of  an  after-math  than  a  crop.  At  the  beginning 
of  May,  or.  when  the  fpriug  feeding  is  fimfhed,  the 
water  is. again  ufed  for  a  few  days  by  way  of  wetting. 

.“  It  is  rather  remarkable,  that  watering  in  autumn,  13 
winter,  or  fpriug,  will  not  produce  that  kind 'of  her-  How  wa* 
bage  which  is  the  caufe  of  the  rut  in  ffieep  ;  but  has tcr  n?  n"r 
been  known  to  remove  the  caufe  from  meadows,  which  in 
before  had  that  baneful  effeCt.  If,  however,,  you  ufe  theep, 
the  water  only  a  few  days  in  any  of  the  fummer 
months,  all  the  lands  thus  watered  will  be  rendered 
unfafe  for  the  paffurage  of  Iheep.  Of  this  I  was 
lately  convinced  from  an  experiment  made  by  a  friend. 

At  the  beginning  of  July,  when  the  hay  was  carried- 
off,  and  the  water  rendered  extremely  muddy  and 
abundant  by  feveral  days  rain,  he  thought  proper  to 
throw  it  over  his  meadows  for  ten  days,  in  which- 
time  a  large  collection  of  extremely  rich  manure  was 
made  upon  the  laud.  In  about  a  month  the  mea¬ 
dow  was  covered  with  uncommon  luxuriancy  and 
blacknefs  of  herbage.  Into  this  grafs  were  turned 
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eight  found  ewes  and  two  lambs.  In  fix  weeks  time  dow  that  was  fpringy  has  been  tried  by  Mr  B'ofwelf  Meadow; 
"  the  lambs  were  killed,  and  difeovered  ftrong  fymp-  with  fuccefs.  The  meadow  had  been  many  years  ** — ^ ' 
toms  of  rottennefs  ;  and  in  about  a  month  afterwards  watered  by  a  fpring  rifing  juft  above  it  from  a  barren  25 
one  of  the  ewes  was  killed,  and  though  it  proved  very  fandy  heath  ;  the  foil  near  the  furface  was  in  fome  Method  of 
fat,  the  liver  was  putrid  and  replete  with  the  infect  places  a  gravelly  fand,  in  others  a  fpongy  cork,  both  im.Provin& 
called  the  jiul  or  weevil:  the  other  ewes  were  fold  to  upon  a  ftrong  clay  and  fand  mixture,  which  retained 
a  butcher,  and  all  proved  unfound.  This  experiment,  the  draining  of  the  lands  above  it.  Whenever  it  had  dov/. 
however,  convinces  me,  by  the  very  extraordinary  been  watered,  and  left  to  drain  itfelf  dry,  ayellowifh- 
jmprovement  made  thereby  in  the  meadow,  that  mud-  red  water  flood  in  many  parts,  and  oozed  out  of  others; 

the  herbage  being  no  other  than  a  poor,  mife ruble, 
hairy  grafs  and  fmall  ftdge.  Chalk  and  afhes  had 
been  thrown  over  it  to  very  little  purpofe.  It  was* 
then  drained  underground  aflant  all  the  different  de- 
feents,  and  all  thefe  drains  carried  into  o.ie  large  drain, 
which  had  been  already  cut  for  the  purpofe  of  carry-* 


dy  water  in  the  fummer  is  much  more  enriching  than 
it  is  in  autumn  or  winter  ;  and  ought,  therefore,  to 
be  ufed  for  a  week  at  leaft  every  wet  fummer,  notwiih- 
flandmg  its  inconveniences  to  fheep,  the  moft  profit¬ 
able  fpecies  of  flock.” 

Mr  Bofwell,  b  Jides  his  general  directions  for  wa¬ 
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tering,  gives  many  plans  of  the  ditches,  drains, 
for  particular  meadows,  fome  of  them  done  from  an 
actual  fuivey.  But  thefe  being  confined  to  particu¬ 
lar  fituatious,  we  ihall  here  only  fpeak  of  his  method 
in  general.  In  his  third  chapter,  intitled  y/  general 
Dejcriptlon  of  Water-meadows,  he  obferves,  that  “  lands 
_ capable  of  being  watered,  lie  fometimes  only  on  one 
fide  and  fometimes  on  both  iides  of  the  itivarn  de- 
figned  to  fupply  them  with  water.  In  the  former  cafe, 
when  they  have  a  pretty  quick  defeent,  the  land  may 
be  often  watered  by  a  main  drawn  out  of  the  ft  1  earn 
itfelf,  without  any  ware  ;  though  he  acknowledges  that 
it  is  by  far  the  heft  way  to  erect  a  ware,  and  to  draw 
mains  on  each  fide,  to  difpofe  of  the  water  to  the  beft 
advantage. 

Boggy  lands  require  more  and 
watering  than  fuch  aa  are  fandy  or  gravelly  ;  and  the 
larger  the  body  of  water  that  caiv#be  brought  upon 
them,  the  better.  The  weight  and  ftrength  of  t lie 
water  will  greatly  aflift  in  ccmprefling  the  foil,  and 
deftroying  the  roots  of  the  weeds  that  grow  upon  it  ; 
nor  can  the  watei  be  kept  too  long  upon  it,  particularly 
in  the  wintei  feafon  ;  and  the  clofer  it  is  fed,  the  better. 

To  improve  ftrong  clay  foils,  we  muft  endeavour  to 
the  utinoft  to  procure  the  greatefl  pofiiblc  defeent 
from  the  trench  •  to  the  trench  drain  ;  which  is  beft 
done  by  making  the  trench-drains  as  deep  as  pofiible, 
and  applying  the  materials  drawn  out  of  them  to  raife 
the  trenches.  Then,  with  a  ftrong  body  of  water, 
taking  the  advantage  of  the  autumnal  floods,  and 
keeping  the  water  fome  time  upon  them  at  that  fea¬ 
fon,  and  as  often  as  convenient  during  the  winter,  the 
greateft  improvement  on  this  fort  of  foils  may  be  made. 
Warm  fand  or  gravelly  foils  are  the  moft  profitable 
under  the  watering  fyftem,  provided  the  water  can  be 
brought  over  them  at  pleafure.  In  foils  of  this  kind, 
the  water  muft  not  be  kept  long  at  a  time,  but  often 
fliifted,  thoroughly  drained,  and  the  land  frequently 
refreflied  with  it  :  under  which  eircumftanccs  the  profit 
is  immenfe.  A  fpring- feeding,  a  crop  of  hay,  and 
two  aftermaths,  may  be  obtained  in  a  year ;  and  this, 
probably,  where  in  a  dry  fummer  fcarce  grafs  enough 
could  be  found  to  keep  a  fheep  alive.  If  the  ft  ream 
he  large,  almoft  any  quantity  of  land  may  be  watered 
from  it  ;  and  though  the  exponce  of  a  ware  over  it 
is  great,  it  will  foon  be  repaid  by  the  additional  crop. 
If  the  ftream  is  fmall,  the  expence  will  be  fo  in  pro¬ 
portion. 

The  following  method  of  improving  a  water-mea- 


ing  off  the  water  when  the  meadow  was  overflowed. 

Thefe  drains  were  cut  quite  through  the  mixture  of 
clay  and  fand,  and  as  much  deeper  as  the  fall  of  the 
ground  below  would  admit  of ;  then,  with  chalk  cut 
for  the  purpofe,  fmall  hollow  drains  were  formed  at  the 
bottom  of  thefe  ;  the  drains  were  then  filed  up  with* 
the  materials  that  came  out. 

This  was  done  in  the  beginning  of  fummer,  and 
the  work  frequently  examined  through  the  feafon  ; 
the  foil  was  found  firmer  than  before,  and  none  of 
that  nafty  red  water  to  be  met  with  upon  the  furface, 
though  it  continually  oozed  into  the  drains.  In  au¬ 
tumn  the  meadow  was  again  prepared  for  waterings, 
by  repairing  thofe  trenches  and  drains  that  wcVe  pro¬ 
perly  iituated  ;  cutting  others  where  wanted,  for  the 
purpofe  of  watering  meadows.  The  water  being  then 
brought  over  it  from  the  fame  fpring  as  before,  the 
event  anfwered  the  moft  fnuguine  wilhes  of  the  pro¬ 
prietor  ;  the  effects  were  vifible  the  frft  year,  and  the 
ground  lias  been  conftantly  improving  ever  fmce. 

Mr  Bofwell  alfo  informs  us,  that  a  gentleman  in  26 
Scotland  had  applied  to  him  for  dire&ions  to  water  Wi^er* 
fome  lands  lying  on  the  fides  of  hills,  where  the  de-*^  jJcts0J 
feent  istjuick;  and  of  which  there  are  many  in  this hil  s. 
country,  as  well  as  in  the  north  of  England.  It  would 
be  difficult  to  water  fuch  lands  by  means  of  drains  and 
trenches  according  to  the  directions  already  given; 
becaufe  the  bends  in  the  trenches  mull  be  very  near 
together  and  large,  as  the  water  muft  flow  out  of  the 
trench  above  the  bend  to  flow  over  the  pane  below  it  ;* 
the  number  and  fize  would  like  wife  be  inconvenient, 
and  greatly  offend  the  eye. 

Lands  of  this  fort  are  generally  capable  of  being, 
ploughed;  in  which  cafe  our  author  direCls  them  to 
be  once  ploughed  in  the  fpring,  and  fown  with  oats 
or  any  other  kind  of  grain  that  will  rot  the  fward. 

When  the  grain  is  liar  veiled,  plough  tire  land  acrofs  ; . 
the  lull  ploughing  with  the  Kentifn  plough,  which  lias ' 
a  moveable  mold-board,  and  is  called  a  turn-wrifl  plough. 

This  turns  the  furrows  down  the  fid£  of  the  hill,  the 
horfes  going  forwards  and  backwards  in  the  fame  fur¬ 
rows.  By  this  nnans  the  land  is  laid  flat  without  any* 
open  furrows  in  it  :  drefs  it  down  in  the  fpring  very, 
fine,  and  fosv  it  with  oats,  and  mix  with  foint  kinds* 
of  grafs  feeds  very  thick.  Thus  the  ground  will  have* 
but  few  irregularities  ;  and  as  foon  as  the  corn  is  car¬ 
ried  off,  or  the  following  fpring  at  fartlieft,  the  mains* 
and  drains  may  be  cut  out. 

For  watering  coarfc  lands  that  arc  firm  enough  to* 

bear- 
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bear  the  plough,  and  fituated  near  a  ftream,  our  au-  lambs;  which 


thor  gives  the  following  dirc&ions. 

“  Let  the  land  thus  lituated  be  ploughed  once  in 
the  fpring,  and  Town  with  any  grain  that  will  rot 
fward.  As  foou  as  the  crop  is  off,  plough  it  again, 
and  leave  it  rough  through  the  winter.  Work  it  down 
early  in  the  fpring,  and  plough  it  in  the  dirc&ion  the 
trenches  are  to  lie,  making  the  ridges  of  a  proper  ii/.e 
for  watering,  ten  or  twelve  yards  wide  for  inftancc  ; 
work  it  fine  ;  then  gather  the  ridges  up  again  in  the 
fame  manner,  making  the  la  ft  furrows  of  each  ridge 
as  deep  as  polfible.  If  the  land  be  not  line,  drefs  it 
down  again,  and  gather  it  up  a  fecund  time  if  necef- 
fary  ;  and  with  a  {hovel  throw  the  earth  from  the 
olgcs  of  the  furrow  s  to  the  tops  of  the  ridges,  to  give 
the  greateft •poflible  defeent  from  the  trench  to  the 
drain.  Sow'  it  with  oats  and  grafs  feeds  very  thick  ; 
and  after  the  corn  is  carried  oft,  the  trenches  may  be 
formed  upon  the  top  ot  each  ridge,  difperfiiig  the  fur- 
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may  then  be  turned  into  the  meadow 


with  great  advantage.  Even  in  the  end  of  February, 
if  the  winter  has  been  very  mild,  the  grafs  will  he 
long  enough  for  them.  Here  they  may  be  permitted 
to  feed  till  the  beginning  of  May,  changing  them  into 
different  meadows.  As  foon  as  they  are  taken  out, 
the  water  muff  be  turned  in  for  a  week,  carefully  ex¬ 
amining  every  trench  and  drain  for  the  reafons  already 
given.  The  water  is  then  to  be  ftiifted  into  others, 
alternately  watering  and  draining,  leflening  the  time 
the  water  remains  upon  it  as  the  weather  grows 
warmer  ;  and  in  five,  fix,  or  feven  weeks,  the  grafs 
will  be  fit  to  be  mown  for  hay,  and  produce  from  one 
to  two  tons,  or  even  more,  an  acre  upon  good 
ground. 

Mr  Bofwell  directs,  that  about  a  week  before  the 
is  to  be  mown  the  water  fhould  be  let  into  the 
meadow  for  24  hours  ;  which,  he  fays,  will  make  the 
ground  moift  at  the  bottom,  the  feythe  will  go  thro* 
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graft 


vows  with  a  fpade  as  much  as  the  fall  of  the  land  will  ,  it  the  more  eaiily,  and  the  grafs  wiil  be  mown  elofer 
admit  of  for  the  drains  ;  taking  care  to  procure  fnfli-  '  *  ' 

cient  fall  at  all  events,  to  drain  the  lands  after  they 
have  been  watered.  By  this  method  the  crops  of  corn 
will  nearly  pay  all  the  expence,  and  the  land  will  be 


to  the  ground.  This  pra&ice, 
disapproved  of  by  Mr  \\  right. 
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in  excellent  order. 

After  the  woik  of  watering  a  meadow'  is  totally  fi- 
niftied,  and  the  hay  carried  off*,  cattle  may  be  let  in  to 
eat  the  after-math.  When  this  is  done,  it  will  then 
be  neceffary  to  examine  whether  or  not  the  mains  have 
fuffered  any  injury  from  their  feet ;  whether  there  be 
quantities  of  mud  or  fand  coiled ed  at  the  angles,  &e. 
all  of  which  mnft  be  thrown  out  and  the  breaches  re¬ 
paired  ;  by  which  means  the  trenches,  drains,  &c.  will 
laft  three  years,  but  otherwife  not  more  than  two. 
The  roots,  mud,  &c.  may  be  ufed  in  repairing  the 
breaches,  but  never  left  upon  the  iides  of  the  trenches 
out  of  which  they  are  taken.  The  tail-drains  require 
to  be  clcanfcd  oftener  than  any  of  the  other  works,  fur 
this  obvious  reafon,  that  the  mud,  &c.  is  carried  down 
from  all  the  others  into  them  ;  where  if  it  be  allowed 
to  accumulate,  it  occafions  *a  ftagnation  of  water  upon 
the  meadow  itfelf.  In  repairing  the  trenches,  parti¬ 
cular  care  ought  to  be  taken  that  the  workmen  do  not 
make  them  any  wider  than  before,  which  they  are 
very  apt  to  do;  neither  are  they  to  be  allowed  to 
throw  the  materials  which  they  dig  out  in  a  ridge  be¬ 
hind  the  edge  of  the  trench,  which  both  widens  it  and 
promotes  weeds. 

During  the  time  of  watering,  it  will  he  neceffary  to 
examine  the  meadow  every  two  or  three  days  in  order 
to  remove  obflrudlions,  &c.  If  the  drains  fhould  be 
filled  with  water  and  run  over,  they  ought  to  be  made 
deeper ;  or  if  this  cannot  be  done,  they  ihould  be 
widened.  In  the  winter  time  a  regular  Itrong  water 
fhould  be  kept,  avoiding  very  flrong  great  floods.  In 
this  feafon  the  water  may  be  kept  on  the  ground  with 
fafety  for  a  month  or  even  fix  weeks  if  the  foil 
be  corky  or  boggy  or  a  flrong  clay  ;  but  not 
quite  fo  long  if  it  be  gravel  or  fand.  At  the  fecund 
watering  a  fortnight  or  three  weeks  will  be  fufticient ; 
and  after  Candlemas  a  fortnight  will  he  rather  too 
long.  At  the  third  watering  a  week  will  be  fuificicnt, 
which  will  bring  it  to  about  the  middle  of  March;  by 
which  time,  if  the  weather  be  tolerably  mild,  the  grals 
will  be  long  enough  for  the  ewes  and  lambs,  or  fatting 


however,  is  entirely 
“  Though  it  may 
prevail  in  Dorfctlhire  (fays  he),  it  is  very  ieldom  ad- 
Yifable,  for  the  following  reafons :  Water  made  to 
run  through  a  thick  crop  of  grafs,  though  it  may  ap¬ 
pear  ever  io  pure,  will  leave  a  certain  quantity  of  ad¬ 
herent  feu  in  or  fediment,  which  can  never  be  feparated 
from  the  hay,  but  \\  ill  render  it  unpalatable,  if  not  pre¬ 
judicial,  to  the  cattle  that  eat  it.  And  this  wetting 
of  the  land  and  grafs  will  impede  the  drying  or  making 
of  the  hay  perhaps  fome  days,  which  in  difficult  fea- 
fens  is  of  very  great  confequence  ;  and  it  will  like- 
wife  make  the  turf  too  foft  and  tender  to  fupport  ilie 

heels  of  a  loaded  waggon  in  carrying  off  the  hay.  Be- 
fidcs,  there  is  reafon  to  believe  that  one  day’s  wetting 
in  the  fummer  will,  upon  muff  meadows,  endanger  the 
foundnefs  of  every  flieep  that  feeds  upon  the  after¬ 
math.” 

The  fpring-feeding  ought  never  to  be  done  by  hea-  30 
vier  cattle  than  flieep  or  calves;  for  larger  cattle  do^1^ 
much  hurt  by  poaching  the  ground  with  their  feet/ectil1^ 
deftroying  the  trenches,  and  1  polling  the  grafs.  Mr 
Bofwell  like  wife  greatly  recommends  a  proper  ufe  of 
fpring  ffotKis,  from  which  he  fays  much  beneiit  may  he 
derived  ;  but  if  there  is  any  quantity  of  grafs  in.  the 
meadows  not  eaten,  tlieie  floods  mail  be  kept  out, 
otherwife  the  grafs  will  he  ipoiled  ;  for  they  bring 
with  them  fuch  quantities  of  fand  and  mud,  which 
flick  to  the  grids,  that  the  cattle  will  lather  flarve 
than  tafle  it.  Great  quantities  of  egrafs  or  aftermath 
are  frequently  fpoiled  in  flat  countries  by  the  floods 
which  take  place  in  the  fall.  In  the  winter-time, 
however,  when  the  ground  is  bare,  the  fand  and  mud 
brought  down  by  the  floods  is  foon  incorporated  with 
the  foil,  and  becomes  an  excellent  manure.  The  cer¬ 
tain  rule  with  regard  to  this  matter  is,  '<  Make  ufe  of 
the  floods  when  the  grafs  cannot  be  ufed  ;  avoid  them 
when  the  grafs  is  long  or  foon  to  be  cut.” 

“it  has  often  bven  a  fubjeCt  of  c^ifpute  (fays  Mr  Qf^atcr 
Bofwell),  whether,  from  the  hitter  end  of  autumn  to  ,ng  fro# 
Candlemas,  the  throwing  a  very  llrong  body  of  water,  the  end0? 
where  it  can  be  done,  over  the  meadows,  is  of  any  t 
fential  ferviee  or  not  ?  Thofe  who  coniider  it  as  ad¬ 
vantageous,  affert,  that  when  the  waters  run  rude  and 
flrong  over  the  ground,  they  beat  down  and  rot  the 

tufts 
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tufts  of  foggy  or  rough  grafs,  fedge,  See.  that  arc  al- 
"  ways  to  be  found  111  many  parts  of  coarfe  meadow- 
ground  ;  and  therefore  are  of  peculiar  fervice  to  them. 
On  the  other  fide  it  is  alleged,  that  by  coming  in  fo 
large  a  body,  it  beats  the  ground  (in  the  weak  plaees 
particularly)  fo  bare,  that  the  fward  is  deftroyed;  and 
alfo  brings  with  it  fueh  quantities  of  feeds  of  weeds, 
that  at  the  next  hay  feafon  the  land  in  all  thofe  bare 
plaees  bears  a  large  burden  of  weeds,  but  little  grafs. 

“  The  general  opinion  of  the  watermen  upon  this 
point  is,  that  in  water  meadows  which  are  upon  a 
warm,  fandy,  or  gravelly  foil,  with  no  great  depth  of 
loam  upon  them,  rude  flreng  watering,  even  in  winter, 
always  does  harm  without  anypofHble  effential  fervice. 
On  the  contrary,  cold  ilro-ng  clay  land  will  bear  a  great 
deal  of  water  a  long  rime  without  injury;  and  boggy, 
corky,  or  fpongy  foil,  will  alfo  admit  of  a  very  large 
and  ilrong  body  of  water  upon  it;  provided  the  drains 
are  made  wide  and  deep  enough  to  carry  it  off,  with¬ 
out  forcing  back  upon  the  end  of  the  panes,  with  great 
advantage  forahnoil  any  length  of  time  at  that  feafon. 
The  weight  and  force  of  the  water  valtly  afiifts  in 
comprefling  tliofe  foils,  which  only  want  folidity  and 
tenacity  to  make  them  produce  great  burthens  of  hay: 
nothing,  in  their  opinion,  correds  and  improves  thofe 
foils  fo  much  as  a  very  flrong  body  of  water,  kept  a 
confiderable  time  upon  them  at  that  feafon.” 

Notwithllanding  the  above  reafons,  however,  Mr 
Bofwell  informs  us,  That  he  has  doubts  upon  the 
fubjed ;  nor  can  he  by  any  means  acquiefce  in  this 
opinion,  unlefs  by  rude  Ilrong  waters  he  is  permitted 
to  underiland  only  rather  a  larger  quantity  of  water 
conveyed  over  the  land  at  this  early  feafon  than  ought 
4o  be  ufed  in  the  fpring  or  fummer ;  unmanageable 
waters  he  believes  always  hurtful. 

“  It  may  be  proper  juil  to  add  (continues  he),  that 
asfoon  as  the  hay  is  carried  off  the  meadows,  cattle  of 
any  fort  except  fheep  may  be  put  to  eat  the  grafs  out 
of  the  trenches,  and  what  may  be  left  by  the  mowers. 
This  perhaps  will  lail  them  a  week  ;  when  the  water 
may  be  put  into  the  meadows  in  the  manner  already 
deferibed,  taking  care  to  mow  the  long  grafs  which 
ebilruds  the  water  in  the  trenches  ;  and  this  mowing 
is  Left  done  when  the  water  is  in  them.  Let  the  weeds, 
leaves,  Sec.  be  taken  out  and  put  in  heaps,  to  be  car¬ 
ried  away  into  the  farm-yards  ;  examine  the  trenches, 
make  up  the  breaches,  Sec.  take  particular  care  that 
the  water  only  dribbles  over  every  part  of  the  paiies 
.£s  thin  as  poffible,  this  being  the  warmell  feafon  of 
the  year.  The  firit  watering  Humid  not  be  fuffered 
to  lail  longer  than  two  or  three  days  before  it  is  fhift- 
ed  off  (and  if  the  feafon  be  wet,  perhaps  not  fo  long, 
as  warmth  feems  to  be  the  grcateil  requiiite  after  the 
land  is  once  wet  to  affill  vegetation)  to  another  part 
or  meadow  beat  out  by  the  cattle,  by  this  time  lit  to 
take  it.  Do  by  this  meadow  exadlly  the  fame,  and  fo 
by  a  third  and  fourth,  if  as  many  meadows  belong  to 
the  occupier.  Obferve  at  all  times,  when  the  water  is 
taken  out  of  a  meadow,  to  draw  up  the  drain-fluiee 
hatches  ;  as,  without  doing  that,  watering  is  an  injury. 
By  the  time  that  three  or  four  parts  are  thus  regularly 
watered,  the  Hr  11  will  have  an  after-math,  with  fueh 
rich  and  beautiful  verdure  as  will  be  aftouiihing  5  and 
both  quautity  and  quality  will  be  beyond  conception 
better  than  if  the  lands  had  not  been  watered. 


tc  Hence  we  fee  why  every  perfon  fhould  if  poffible  Meadow* 
have  three  or  four  meadows  that  can  be  watered ;  Meal* 
for  here,  while  the  cattle  are  eating  the  Hrll,  the  fecond  ~  v_ 
is  growing,  the  third  draining,  See.  and  the  fourth 
under  water.  In  this  manner  the  after-math  will  in  a 
mild  feafon  laft  till  Chrillmas.  A  reafon  was  given 
why  the  fpring-grafs  Ihould  be  fed  only  by  Iheep  or 
calves  ;  a  reafon  equally  cogent  may  be  given,  why 
the  after-grafs  ought  not  to  be  fed  by  them,  becaufe 
it  wdl  infallibly  rot  them.  “  No  Iheep  (fays  our  au¬ 
thor),  except  thofe  which  are  juil  fat,  mull  ever  be  fuf- 
fered  even  for  an  hour  in  water-meadows  except  in  the 
fpring  of  the  year;  and  even  then  care  muff  be  taken 
that  every  part  of  the  meadows  have  been  well  water¬ 
ed,  and  that  they  are  not  longer  kept  in  them  than 
the  beginning  of  May.  Although  at  prefent  it  is 
unknown  what  is  the  occafion  of  the  rot,  yet  certain 
it  is  that  even  half  an  hour’s  feeding  in  unhealthy 
ground  has  often  proved  fatal.  After  a  fhort  time 
they  begin  to  lofe  their  flefh,  grow  weaker  and  weak¬ 
er  :  the  bell  feeding  in  the  kingdom  cannot  improve 
them  after  they  once  fall  away  ;  and  when  they  die, 
animalcula  like  plaice  are  found  in  the  livers.  Scarce¬ 
ly  any  ever  recover  from  a  flight  attack  ;  but  when 
farther  advanced,  it  is  always  fatal.  Guard  by  all  3* 

means  againff  keeping  the  water  too  lone  upon  the^a!cr 

,  °.  1  -i,  r  1  ought  not 

meadow  in  warm  weather;  it  will  very  loon  produce^ \q)t  too 

a  white  fubilance  -like  cream,  which  is  prejudicial  to  long  upon 

the  grafs,  and  Ihows  that  it  has  been  too  long  upon  nieadouft 

the  ground  already.  If  it  be  permitted  to  remain  a 

little  longer,  a  thick  feum  will  fettle  upon  the  grafs 

of  the  confidence  of  glue,  and  as  tough  as  leather, 

which  will  quite  deilroy  it  wherever  it  is  fuffered  to 

be  produced.  The  fame  bad  effects  feem  to  arife  from 

rude  waters  ;  neither  can  the  feum  eaiily  be  got  off'.  33 

“  Rolling  meadows  in  the  fpring  of  the  year  is  an  Advantage 
excellent  method.  It  fhould  be  done  after  Candle-J^™^1^ 
mas,  when  the  meadow  has  been  hid  dry’a  week.  It  c 
fhould  be  always  rolled  lengthwife  of  the  panes,  up 
one  fide  of  the  trench  and  down  the  other.  Rolling 
alfo  contributes  much  to  the  grafs  being  cut  clofe  to 
the  i'urface  when  mown,  which  is  no  fmall  advantage; 
for  the  little  hillocks,  fpewings  of  worms,  ant-hills, 

Sec.  arc  by  this  means  prelfed  clofe  to  the  ground, 
which  would  otherwife  obitriid  the  fey  the  and  take 
off  its  edge  ;  and  to  avoid  that  inconvenience,  the 
workmen  always  mow  over  them.” 

MEAL,  the  flour  of  grain.  The  meal  or  flour  of 
Britain  is  the  flnefl  and  whiteff  in  the  world.  The 
French  is  ufually  browner, and  the  German  browner  than 
that.  Our  flour  keeps  well  with  u^,  hut  in  carrying 
abroad  it  often  contracts  damp,  and  becomes  bad.  Alt 
flour  is  fubjeCt  to  breed  worms;  tbefe  are  white  in  t lie 
white  flour,  and  brown  in  that  which  is  brown  :  they 
are  therefore  not  always  diftinguifhable  to  the  eye  ; 
but  when  the  flour  feels  damp,  and  finclls  rank  and 
mnffy,  it  may  be  conjedured  that  they  arc  there  in 
great  abundance. 

The  colour  and  the  weight  are  the  two  things 
which  denote  the  value  of  meal  or  flour;  the  whiter 
and  the  heavier  it  is,  other  things  being  alike,  the 
better  it  always  is.  Pliny  mentions  tlieie  two  cha¬ 
racters  as  the  marks  of  good  flour  ;  and  tells  us,  that* 

Italy  in  his  time  produced  the  fineil  in  the  world. 

This  country  indeed  was  famous  before  his  time  for 
5  thi* 


Meal. 
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this  produce  5  and  the  Greeks  have  celebrated  it;  and 
Sophocles  in  particular  fays,  that  no  flour  is  fo  white 
or  fo  good  as  that  of  Italy.  The  corn  of  this  coun¬ 
try  has,  however,  loil  much  of  its  reputation  fince  that 
time  ;  and  the  reafon  of  this  feems  to  be,  that  the 
whole  country  being  full  of  fulphur,  alum,  vitriol, 
marcalites,  and  bitumens,  the  air  may  have  in  time  af- 
fedled  them  fo  far  as  to  make  them  diflufe  themfelves 
through  the  earth,  and  render  it  lefs  fit  for  vegetation; 
and  the  taking  fire  of  feme  of  thefe  inflammable  mi¬ 
nerals,  as  has  fometimes  happened,  is  alone  fufiicient 
to  alter  the  nature  of  all  the  land  about  the  places 
where  they  are. 

The  flour  of  Britain,  though  it  pleafes  by  its  white- 
nefs,  yet  wants  fome  of  the  other  qualities  valuable 
in  flour;  the  bread  that  is  made  of  it  is  brittle  and 
does  not  hold  together,  but  after  keeping  a  few  days 
becomes  hard  and  dry  as  if  made  of  chalk,  and  is  full 
of  cracks  in  all  parts  ;  and  this  mult  be  a  great  difad- 
vantage  in  it  when  intended  for  the  fcrvice  of  an  army 
or  the  like  occafions,  where  there  is  no  baking  every 
day,  but  the  bread  of  one  making  mull  nccefl'arily  be 
kept  a  long  time. 

The  flour  of  Picardy  is  very  like  that  of  Britain  ; 
and  after  it  has  been  kept  fome  time,  is  found  improper 
for  making  into  pafte  or  dough.  The  French  are 
forced  cither  to  ufe  it  immediately  on  the  grinding,  or 
elfe  to  mix  it  with  an  equal  quantity  of  the  flour  of 
Brittanny,  which  is  coarfer  but  more  unctuous  and 
fatty;  but  neither  of  thefe  kinds  of  flour  keep  well. 

1  he  flour  of  almolt  any  country  will  do  for  the 
home  confumption  of  the  place,  as  it  may  be  always 
frelh  ground  ;  but  the  great  care  to  be  ufed  in  feleCt- 
ing  it  is  in  order  to  the  fending  it  abroad,  or  furnilhing 
fhips  for  their  own  ufe.  The  faline  humidity  of  the 
fea-air  lulls  metals,  and  fouls  every  thing  on  board,  if 
great  care  be  not  taken  in  the  preferving  them.  This 
alfo  makes  the  flour  damp  and  mouldy,  and  is  often 
the  occafion  of  its  breeding  infers,  aud  being  wholly 
ipoiled. 

1  lie  flour  of  fome  places  isconftantly  found  to  keep 
better  at  fea  than  that  of  others  ;  and  when  that  is 
once  found  out,  the  whole  caution  needs  only  be  to 
carry  the  flour  of  thofe  places.  Thus  the  French  find 
that  the  flour  of  Poitou,  Normandy,  and  Guiennc,  all 
bear  the  fea-carriage  extremely  well;  and  they  make  a 
considerable  advantage  by  carrying  them  to  their  A- 
merican  colonies. 

The  choice  of  flour  for  exportation  being  thus  made, 
the  next  care  is  to  preferve  it  in  the  ihips:  the  keep¬ 
ing  it  dry  is  the  grand  ccnlidcration  in  regard  to  this; 
the  barrels  in  which  it  is  put  up  ought  to  be  made  of 
dry  and  well-feafoned  oak,  and  not  to  be  larger  than 
to  hold  two  hundred  weight  at  the  moll.  If  the  wood 
of  the  barrels  have  any  fap  remaining  in  it,  it  will  moi- 
ilen  and  fpod  the  flour  ;  and  no  wood  is  fo  proper 
as  oak  for  this  purpofe,  or  for  nuking  the  bins  and 
other  veflels  for  keeping  flour  in  at  home,  fince  when 
once  well  diied  and  feafoned  it  will  not  contra#  hu¬ 
midity  afterwards.  The  beech-wood,  of  which  fome 
make  their  bins  for  flour,  is  never  thoroughly  dry,  but 
always  retains  fome  fap.  The  fir  will  give  the  flour  a 
tafle  of  turpentine;  and  the  afli  is  always  fubje<5l  to  be 
eaten  by  worms.  The  oak  is  preferable,  becaufe  of  its 
Being  free  from  thefe  faults;  and  when  the  fcveial 
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kinds  of  wood  have  been  examined  in  a  proper  manner, 
there  may  be  others  found  as  fit,  or  poffibly  more  fo, 
than  this  for  the  purpofe.  The  great  tell  is  their 
having  more  or  lefs  fap.  See  Flour,  and  Wood. 

MEAN,  in  general,  denotes  the  middle  between 
two  extremes:  thus  we  fay  the  mean  diilance,  mean 
proportion,  &c. 

MEARNS,  or  Kincardinshire,  a  county  of 
Scotland,  bounded  on  the  north  by  Aberdeenlhire,  on 
the  call  by  the  Britifli  Ocean,  and  on  the  fouth-wefl  by 
Angusfliire.  In  form  it  refembles  a  harp,  having  the 
lower  point  towards  the  fouth.  Its  length  alonglt  the 
coafl  is  fcarce  30  miles  ;  its  greatefl  breadth  about  20. 
Some  derive  the  firfl.  name  from  Mearns  a  valiant 
nobleman,  who,  fubduing  the  country,  received  it  in 
reward  from  his  prince  Kenneth  II.  Camden,  with 
much  probability,  fuppofes  it  to  retain  part  of  the 
name  of  the  old  inhabitants,  the  Vernicones  of  Ptole¬ 
my,  it  being  common  for  the  Britons  in  difcourfe  to 
change  the  V  into  M.  The  other  name  is  taken  from 
its  ancient  capital  Kincardine ,  now  an  inconfiderablc 
village.  rI  he  trad  of  country  through  which  the  Dee 
pafles,  and  the  plain  along  the  fea-coaft,  are  well  cul¬ 
tivated,  and  produce  much  corn  and  flax.  The  fields 
are  in  many  places  fkreened  by  woods;  and  the  heaths 
afford  fheep-walks  and  much  good  paflure  for  cattle. 
Near  Stonehaven,  to  the  fouth,  are  the  ruins'  of  Dun- 
otter  caflle,  the  ancient  feat  of  the  earls  Marifhal  of 
Scotland,  fituated  on  a  high  perpendicular  rock,  al- 
mofl  furrounded  by  the  fea.  In  this  neighbourhood 
is  a  precipitous  cliff  over-hanging  the  fea,  called  Fowl V 
Cleugh ;  noted  as  the  refort  of  kittiwakes,  the  young 
of  w  hich  are  much  fought  after  in  the  hatching  fea* 
fon,  being  efleemed  a  great  delicacy. — At  a  little 
diilance  from  Stonehaven,  up  the  river,  Hands  Urie, 
the  birth-place  of  Barclay  the  famous  apologift  for 
the  Quakers.  The  Quakers  have  here  a  burying 
ground  ;  and  in  the  vicinity  are  feen  the  traces  of  a 
Roman  flation.  The  great  valley  called  Strathmore 
commences  here,  and  extends  in  a  fouth-wefl  dire&ion 
nearly  as  far  as  Benlomond  in  Stirlingfhire,  bounded 
all  along  to  the  north-well  by  the  Grampian  mountains. 
— The  village  of  Fordun,  a  little  fouth  from  the  centre 
of  the  country,  is  fuppofed  to  be  the  birth-place  of 
the  celebrated  author  of  the  Scotichronicon.  St  Pa- 
dy’s  church,  or  Paldy  kirk  in  this  neighbourhood,  is 
famous  for  being  the  burial-place  and  refidtiice  of  St 
Palladius ;  whole  chapel  is  ilill  to  be  feen  on  the  fouth 
fide  of  it,  40  feet  by  18,  now  the  burial  place  of  the 
Halkerton-family*  Near  the  village,  and  along  the  river 
BcVvie,  the  country  is  flat  and  w'ell  cultivated.  Hie  * 
fmall  town  of  In  vkrbervie  was  made  a  royal  borough 
by  David  Bruce,  w'ho  landed  there  with  his  queen  at 
Craig  David  after  his  long  retreat  into  France.  Near 
the  village  of  Fcttercairn  was  Den  Finnel,  the  relidencc 
of  Finella,  daughter  of  a  nobleman  of  large  pofleflions 
in  this  country,  or,  as  Major  calls  her,  counter  of  dn- 
gusy  who  w’as  acceffary  to  the  murder  of  Keneth  11. 
About  two  miles  from  this  place,  on  the  road-fide,  is 
a  cairn  of  a  ilupendous  fize  and  uncommon  form, 
which  probably  might  give  name  to  the  parifh.  A- 
bout  fix  miles  well  from  Bervie,  is  fituated  Laurence- 
kirky  which  fome  years  back  w'as  only  an  infignificant 
village  of  lix  or  feven  houfes  ;  but  by  the  judicious  and 
liberal  exertions  of  its  proprietor  Lord  Gardenftone, 
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jvTeafles,  has  become  a  handfomc  little  town,  with  a  right  to 
Meaf  t^.  eje£t  magiitrates,  and  to  hold  an  annual  fair  and  a 
weekly  market.  He  has  eftablifhed  here  a  floarifhing 
and  extenfive  mauitfafture  of  lawn,  cambric,  linen,  and 
various  other  articles.  He  lias  alfo  freely  renounced 
all  the  opprefiive  fervices  due  by  his  tenants  ;  fervices 
which  have  been  fo  long  and  fo  juftly  complained  of 
as  a  eheck.  to  agriculture  in  many  parts  of  Scotland. 
— The  north-well  part  of  the  fnire,  being  mountain¬ 
ous,  is- more  employed  in  paflure  than  in  cultiva¬ 
tion. 

MEASLES,  a  cutaneous  difeafe  attended  with  a 
fever,  in  which  there  is  an  appearance  of  eruptions 
that  do  not  tend  to  a  fuppuration.  Sec  (the  Index 
fub  joined  to)  Medicine. 

MEASURE,  in  geometry,  denotes  any  quantity 
affumed  as  one,  or  unity,  to  which  the  ratio  of  the 
other  homogeneous  or  fimilar  quantities  is  expreffed. 

Measure,  in  a  legal  and  commercial  fenfe,  denotes 
a  certain  quantity  or  proportion  of  any  thing,  bought, 
fold,  valued,  or  the  like. 

It  is  neceffary,  for  the  convenience  of  commerce, 
that  an  uniformity  fhould  be  obferved  in  weights  and 
meafures,  and  regulated  by  proper  llandards.  A  foot- 
rule  may  be  ufed  as  a  llandard  for  meafures  of  length, 
a  bufhel  for  meafures  of  capacity,  and  a  pound  for 
weights.  There  fnould  be  only  one  authentic  llan¬ 
dard  of  each  kind,  formed  of  the  moll  durable  ma¬ 
terials,  and  kept  with  all  pofTible  care.  A  fuffieient 
number  of  copies,  exaclly  correfponding  to  the  prin¬ 
cipal  llandard,  may  be  diRributed  for  adjuRing  the 
weights  and  meafures  that,  are  made  for  common 
ufe.  There  are  feveral  Randards  of  this  kind  botli  in 
England  and  Scotland.  See  the  artiele  Weights 
and  Meafures . 

If  any  one  of  the  Randards  above  mentioned  be 
juRly  preferred,  it  will  ferve  as  a  foundation  for  the 
others,  by  which  they  may  be  eorre&ed  if  inaccurate, 
or  rellored  if  entirely  loll.  For  inRance,  if  we  have  a 
Randard  foot,  we  can  eafily  obtain  an  inch,  and  can 
make  a  box  which  fhall  contain  a  eubical  inch,  and 
may  ferve  as  a  Randard  for  meafures  of  capacity.  If 
it  be  known  that  a  pint  contains  loo  cubical  inches, 
we  may  make  a  veffel  five  inches  fquare,  and  four  in¬ 
ches  deep,  which  will  contain  a  pint.  If  the  Randard 
be  required  in  any  other  form,  \vc  may  fill  this  vefl'el 
with  water,  and  regulate  another  to  contain  an  equal 
quantity.  Standards  for  weights  may  be  obtained 
from  the  fame  foundation  ;  for  if  we  know  how  many 
inches  of  water  it  takes  to  weigh  a  pound,  we  have 
only  to  meafure  that  quantity,  and  the  weight  which 
balances  it  may  be  affumed  as  the  llandard  of  a 
pound. 

Again,  if  the  Randard  of  a  pound  be  given,  the 
menfure  of  an  inch  may  be  obtained  from  it :  for  we 
may  weigh  a  cubical  inch  of  water,  and  pour  it  into  a 
regular  veffel ;  and  having  noticed  how  far  it  is  R  led, 
we  may  make  another  veRel  of  like  capacity  in  the 
form  of  a  cube.  The  fide  of  this  veRel  may  be  af- 
fumeu  as  the  Randard  for  an  inch  ;  and  Randards  for 
a  fo  t,  a  pint,  or  a  bufhel,  may  be  obtained  from  it. 
Water  is  the  moR  proper  fubRatice  for  regulating 
Randards  ;  for  all  other  bodies  differ  in  weight  from 
others  of  the  fame  kind  whereas  it  is  found  by  expe¬ 
rience  that  fpring  and  river  water,  rain,  and  melted 
You.  X.  Part  il. 


13  1  M  E  A 

fnow,  and  all  other  kinds,  have  the  fame  weight ;  and 
this  uniformly  holds  in  all  countries  when  the  water 
is  pure,  alike  warm,  and  free  from  fait  and  minerals. 

Thus,  any  one  Randard  is  fuflicicnt  for  relloring  all 
the  red.  It  may  further  hd  defired  to  lilt  on  fome  ex* 
pedient,  if  pofuhle,  for  reRoring  the  llandards,  in  cafe 
that  all  of  them  Riould  ever  fall  into  diforder,  or  fhould 
be  forgotten,  through  the  length  of  time,  and  the  vif- 
ciflitudes  of  human  affairs.  This  feems  difficult,  as  no 
words  can  convey  a  precite  idea  of  a  foot-rule,  or  a 
pound  weight.  Meafures,  affumed  from  the  dimen- 
Rons  of  the  human  body,  as  a  foot,  a  hand-breadth, 
or  a  pace,  mull  nearly  be  the  fame  in  all  ages,  unlefj 
the  R/e  of  the  human  race  undergo  fome  change  ;  and 
therefore,  if  we  know  how  many’  fquare  feet  a  Roman 
acre  contained,  we  may  form  fome  judgment  of  the 
nature  of  the  law  which  reRrifted  the  property  of  a 
Roman  citizen  to  feven  acres;  and  this  is  fuflicicnt  to 
render  hillory  intelligible  ;  but  it  is  too  inaccurate  to 
legulate  meafures  for  commercial  ptirpofes.  The  fame, 
may  be  faid  of  Randards,  deduced  from  the  meafure  of 
a  barley-corn,  or  the  weight  of  a  grain  of  wheat.  If 
the  diRance  of  two  mountains  be  accurately  meafured 
and  recorded,  the  nature  of  the  meafure  ufed  will  be 
preferved  in  a  more  permanent  manner  than  by  any 
Randard  ;  for  if  ever  that  meafure  fall  into  difufe  and 
another  be  fubRituted  in  its  place,  the  diRanee  may 
be  meafured  again,  and  the  proportion  of  the  Ran¬ 
dards  may  be  afeertained  by  comparing  the  new  and 
ancient  diRances. 

But  the  moR  accurate  and  unchangeable  manner  of 
eilablifhing  Randards  is,  by  comparing  them  with  the 
length  of  pendulums.  The  longer  a  pendulum  is,  it 
vibrates  the  Rower;  and  it  mull  have  one  preeife  length 
in  order  to  vibrate  in  a  fecond.  Hie  RightcR  differ¬ 
ence  in  length  will  occaRon  a  difference  in  the  time  ; 
which  will  become  abundantly  RrnRble  after  a  number 
of  vibrations,  and  will  be  ea lily  obferved  if  the  pendu¬ 
lum  be  applied  to  regulate  the  motion  of  a  clock.  The 
length  of  a  pendulum  which  vibrates  feeonds  in  Lon¬ 
don  is  about  39^  inches,  is  conRantly  the  fame  at  the 
fame  place ;  hut  it  varies  a  little  with  the  latitude  of 
the  place,  being  fhovter  as  the  latitude  is  lefs.  There¬ 
fore,  though  all  Randards  of  weights  and  meafures 
were  loR,  the  length  of  a  fecond  pendulum  might  be 
found  by  repeated  trials  :  and  if  the  pendulum  be  pro¬ 
perly  divided,  the  jull  meafure  of  an  inch  will  be  ob¬ 
tained  ;  and  from  this  all  other  Ran  brds  may  be  re- 
Rored.  See  Wbitehurjl  on  Invariable  Measures. 

Meafures  are  various,  according  to  the  various 
kinds  and  dimenRons  of  the  things  meafured. — 
Hence  arife  lineal  or  longitudinal  meafures,  for 
lines  or  lengths  ;  fquare  meafures,  for  areas  or  fu- 
perficesj  and  folid  or  cubic  meafures,  for  bodies  and 
their  capacities :  all  which  again  are  very  different  in 
different  counuies  and  in  different  ages,  and  even 
many'  of  them  for  different  commodities.  Whence 
arife  other  divisions  of  ancient  and  modern  meafures, 
domeilic  and  foreign  ones,  dry  meafures,  liquid  mea¬ 
fures,  &c. 

I.  Lckg  Meafures ,  or  lie  if u res  bf  Application. 

1.]  The  Engiyb  and  Scotch  Standards. 

The  Engliih  lineal  Raudird  is  the  yard,  containing 
3  EngliRi  ieet  ;  equal  to  3  Paris  feet  x  inch  and  ^r 
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Meafurr.  0f  an  jnc|1?  or  £  of  a  Pans  ell.  _ _ _ _ 

fure  was  eftabliflied  by  Henry  I.  of  England,  and  the 
ftandard  taken  from  the  kngth  of  his  own  ann.  It 
is  divided  into  36  inches,  and  each  inch  is  ftippofed 
equal  to  3  barley-corns.  When  ufed  for  meafuring 
cloth,  it  is  divided  into  four  quarters,  and  each  quar¬ 
ter  fhbdivided  into  4  nails.  The  Englifh  ell  is  equal 
to  a  yard  and  a  quarter,  or  45  inches,  and  is  ufed  in 
meafuring  linens  imported  from  Germany  and  the 
Low-Countries. 

The  vScots  ellwand  was  eflablifhed  by  king  David  I. 
and  divided  into  37  inches.  The  ftandard  is  kept  in 
the  council-chamber  of  Edinburgh,  and  being  compa¬ 
red  with  the  Englifh  yard,  is  found  to  meafure  374 
inches  ;  and  therefore  the  Scots  inch  and  foot  are  lar 
ger  than  the  Englifh,  in  the  proportion  of  180  to  185; 
but  this  difference  being  fo  inconfiderable,  is  feldom 
attended  to  in  practice.  The  Scots  ell,  though  for¬ 
bidden  by  law,  is  dill  ufed  for  meafuring  fome  coarfe 
commodities,  and  is  the  foundation  of  the  land-meafure 
of  Scotland. 

Itinerary  meafure  is  the  fame  both  in  England  and 
Scotland.  The  length  of  the  chain  is  4  poles,  or  22 
yards  ;  80  chains  make  a  mile.  The  old  Scots  com¬ 
puted  miles  were  generally  about  a  mile  and  a  half 
each. 

The  reel  for  yarn  is  z\ yards,  or  10  quarters,  in 
circuit  ;  120  threads  make  a  cut,  12  cuts  make  a  liarp 
or  hank,  and  4  hanks  make  a  fpindle. 

2.]  The  French  Standard  is  the  aune  or  ell,  con¬ 
taining  3  Paris  feet  7  inches  8  lines,  or  1  yard  4  En- 
glifn  ;  the  Paris  foot  royal  exceeding  the  Englifh  by 
-r^o  parts,  as  in  one  of  the  following  tables.  This 
ell  is  divided  two  ways,  viz.  into  halves,  thirds,  fixths, 
and  twelfths  ;  and  into  quarters,  half-quarters,  and  fix- 
teenths. 

This  ell  holds  throughout  the  greateft  part  of  France; 
excepting  at  Troyes  in  Champagne,  at  Arc  in  the 
Barrois,  and  in  fome  parts  of  Picardy  and  Burgundy, 
where  the  ell  contains  only  2  feet  5  inches  1  line  ;  in 
Bretagne,  where  it  contains  4  feet  2  inches  1 1  lines  ; 
and  at  St  Genoux  in  Berry’,  where  it  exceeds  the  Pa¬ 
lis  ell  by  8  lines.  See  Ell.  But  in  Languedoc,  par¬ 
ticularly  at  Marfeilles,  Montpelier,  Thouloufe  in  Pro¬ 
vence,  and  in  Guienne,  they  meafure  by  the  canna, 
which  at  Thouloufe  and  in  Guienne  contains  5  Paris 
feet  5  inches  and  6  lines;  or  one  Paris  ell  and  a  half. 
But  at  Montpelier,  and  throughout  the  Lower  Lan¬ 
guedoc,  as  alfo  in  Provence  and  Avignon,  and  even 
Dauphine,  the  canna  is  6  feet  and  9  lines,  or  1  Paris 
ell  and  4-  See  Canna. 

We  have  lately  had  fome  accurate  comparifons  be¬ 
tween  fome  of  the  French  weights  and  mcafures  and 
thofe  of  England,  the  refult  of  which  is,  (  1.)  The  Pa¬ 
ris  half  toife,  as  fet  off  on  the  ftandard  kept  in  the 
Royal  Society  ;  contains  of  Englifh  inches  by  the 
fame  ftandard  38.355,  whence  it  appears,  that  the  En¬ 
glifh  yard  and  foot  is,  to  the  Paris  half  toife  and  foot, 


nearly  as  107  to  114;  for  as  107  to  114,  fo  is  36  to 

(2.)  The  Paris  2  marc,  or  1.6  ounce  weight,  weighs 
Englifh  Troy  grains  7560  ;  whence  it  appears,  that 
the  Englifh  Troy  pound  of  12  ounces,  or  5760 grains, 
Is  to  the  Paris  2  marc,  or  16  ounce  weight,  as  16  to 
2 1  1  that  the  Paris  ounce  weighs  Englifh  Troy  grains. 
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The  ufe  of  this  mea-  472.5,  and  that  confequently,  the  Englifh  Troy  ounce  Meafure. 

is  to  the  Paris  ounce  as  64  is  to  63.  — y— 

(  3 ) •  f'he  Lnglifh  Avoirdupois  pound  weighs  Troy 
grains  7004;  whence  the  Avoirdupois  ounce,  where¬ 
of  16  make  a  pound,  is  found  equal  to  437.7  c  Troy 
grains.— And  it  follows,  that  the  Troy  pound  is  to 
the  Avoirdupois  pound  as  88  to  107  nearly;  for  as 
88  to  107,  fo  is  C760  to  7003.636  :  that  the  Troy 
ounce  is  to  the  Avoirdupois  ounce,  as  80  to  73  near¬ 
ly  ;  for  as  80  to  73,  fo  is  480  to  438.  And,  laftlyt 
that  the  Avoirdupois  pound  and  ounce  is  to  the  Pa¬ 
ris  two  marc  weight  and  ounce,  as  63  to  68  nearly  ; 
for  as  63  to  68,  fo  is  700410  75  79  873.  See  Weight. 

(4.)  The  Paris  foot  expreffed  in  decimals,  is  equal  to 
1.0654  of  the  Englifh  foot,  or  contains  12*785  En¬ 
glifh  inches.  See  Foot. 

3.]  The  ftandard  in  Holland ,  Flanders ,  Sweden,  a 
good  part  of  Germany ,  many  of  the  Hans- towns,  as 
Dantzrck,  and  Hamburgh ,  and  at  Geneva,  Franck  fort} 

See.  is  like  wife  the  ell :  but  the  ell,  in  all  thefe  places, 
differs  from  4 he  Paris  ell.  In  Holland,  it  contains 
one  Paris  loot  eleven  lines,  or  four  fevenths  of  the 
Paris  ell.  .  Th  Flanders  ell  contains  two  feet  one 
inch  five  lines  and  half  a  line  ;  or  feven-twelfths  of  the 
Pans  ell.  The  ell  of  Germany,  Brabant,  &c.  is  equal 
to  that  of  Flanders. 

4*1  The  Hal; a>.  meafure  is  the  bracchio,  brace,  or 
fathom.  This  obtains  in  .the  ftates  of  Modena,  Ve¬ 
nice,  Florence,  Lucca,  Milan,  Mantua,  Bologna, 

&c.  but  is  of  different  lengths.  At  Venice,  it  con¬ 
tains  one  Paris  foot  eleven  inches  three  lines,  or  eight 
fifteenths  of  the  Paris  ell.  At  Boulogna,  Modena, 
and  Mantua,  the  brace  is  the  fame  as  at  Venice.  At 
Lucca  it  contains  one  Paris  foot  nine  inches  ten  lines, 
or  half  a  Paris  ell.  At  Florence,  it  contains  one  foot 
nine  inches  four  lines,  or  forty-nine  hundredths  of  a 
Pans  ell.  .  At  Milan,  the  brace  for  meafuring  of  filks 
is  one  Paris  foot  feven  inches  four  lines,  or  four-ninths 
of  a  I  aris  ell :  that  for  woollen  cloths  is  the  fame 
with  the  ell  of  Holland.  Laftly,  at  Bergama,  the 
brace  is  one  foot  feven  inches  fix  lines,  or  five-ninths 
of  a  Paris  ell.  The  ufual  meafure  at  Naples,  however, 
is  the  canna,  containing  fix  feet  ten  inches  and  two 
lines,  or  one  Paris  ell  and  fifteen  feventeenths, 

5. ]  The  Spamfh  meafure  is  the  vara  or  yard,  in 
fome  places  called  the  barra ;  containing  feventeen 
twenty- fourths  of  .the  Paris  ell.  But  the  meafure  in 
Caftile  and  Valencia  is  the  pan,  fpan,  or  palm  ;  which 
is  ufed,  together  with  the  canna,  at  Genoa.  In  Ar- 
ragon,  the  vara  is  equal  to  a  Paris  ell  and  a  half,  or 
five  feet  five  inches  fix  lines. 

6. ]  The  Portuguefe  meafure  is  the  cavedos,  contain¬ 
ing  two  feet,  eleven  lines,  or  four-fevenths  of  a  Paris 
ell ;  and  the  varra,  a  hundred  and  fix  whereof  make  a 
hundred  Paris  ells* 

7. ]  The  Piedmontefe  meafure  is  the  ras,  containing 
one  Paris  foot  nine  inches  ten  lines,  or  half  a  Paris 
til  In  Sicily,  their  meafure  is  the  canna,  the  fame 
with  that  of  Naples. 

8. ]  The  Mufcovite  meafures  are. the  cubit,  equal  to 
one  Paris  foot  four  inches  two  lines  ;  and  the  arcin,. 
two  whereof  are  equal  to  three  cubits. 

9. ]  The  Turkjjh  and  Levant  meafures  are  the  picq,v. 
containing  two  feet  two  inches  and  two  lines,  or  three, 
fifths  of  die  Paris  ell.  The  Chinefe  meafure,  the.- 

cobre  $ 
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VTcafu re.  cobrc ;  ten  whereof  are  equal  to  three  Paris  ells.  In  the  ell  of  Venice.  At  Goa,  and  other  parts,  they  Meafure. 

—v— '  Perfia,  and  fome  parts  of  the  Indies,  the  gueze,  they  ufe  a  larger  cando,  equal  to  feventeen  Dutch - v - ' 

whereof  there  are  two  kinds  ;  the  royal  gueze,  called  ells  ;  exceeding  that  of  Babel  and  Balfora  by  -£•  per 

alfo  the  gueze  monheifer ,  containing  two  Paris  feet  ten  centum ,  and  the  vera  by  6\.  In  Siam,  they  ufe  the 

inches  eleven  lines,  or  four-fifths  of  the  Paris  ell ;  and  ken,  (hort  of  three  Paris  feet  by  one  inch.  The  ken 
the  fhorter  gueze,  called  fimply  gueze9  only  two  thirds  contains  two  foks,  the  fok  two  keubs,  the  keub  twelve 
of  the  former.  At  Goa  and  Ormuz,  the  meafure  is  nious  or  inches,  the  niou  to  be  equal  to  eight  grains  of 
the  vara,  the  fame  with  that  of  the  Portuguefe,  ha-  rice,  i.  e.  to  about  nine  lines.  At  Camboia,  they  ufe 
ving  been  introduced  by  them.  In  Pegu,  and  fome  the  halter;  in  Japan,  thetatam;  and  the  fpan  on  fome 
other  parts  of  the  Indies,  the  cando  or  candi,  equal  to  of  the  coafts  of  Guinea. 


Barley-corn 
3[  Inch 


Tables  of  Long  Meafure. 
i  Exclish. 


9 

i 

3 

Palm 

27 

9 

3 

Span 

36 

1 2 

4 

T  J- 

1  5 

Foot 

54 

18 

6 

2 

i 

If 

Cubit 

ic8 

36 

12 

4 

3 

2 

Yard 

180 

60 

20 

6-r 

J 

3i 

»t 

Pace 

216 

72 

1 _ l4 

8 

6 

4 

2 

1  f 

Fathom 

59  4 

198 

66 

I 

22 

16  f 

I  I 

ji 

3  A 

2J  Pole 

23760 

7920 

1 

264O 

880 

660 

440 

220 

132 

1 10  40 

190080 

63360 

2  I  120 

^1 

O 

4* 

O 

5280 

3520 

1760 

IO56 

880  320 

Furlong 
8  |  Mile. 


2.  Scripture  Meafures  reduced  into  Englfh. 


Digit 


12 


24 


96 


144 


I92 


[920 


Palm 
3  Span 


24 


36 


48 


480 


■I 

2  Cubit 

< 

T 


8,  4 


I  2 


16  8 

I 


160'  80 


Fathom  — 

EzechiePs  reed 

Arabian  pole 


if 


20 


x3i 


io|Schocnus,  or  meafuring  line 


O  0.9 1  2 
o  3.648 
o  10.944 
I  9.888 

7  3*552 

10  11.328 

14  7.104 

145  11.04 


Cubit  — 

40oStadium  — 

Sab.  day’s  journey 
Eaftern  mile 


3.  The  Scripture  Itinerary  Meafures . 

£ng.  Miles.  Paces.  Feet. 
—  —  —  OO  J.82J. 


2000 


40c  O 


I  2000 


9600O  24O 


10 


3° 


Parafan 


48  24  8  a  day’s  journey 


o  145  46 

o  729  3.000 

1  403  1 .000 

4  153  3*000 

33  172  4.000 

4X2 


4.  Grecian 


Weafu  re. 
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Da&ylus,  digit  — 


I  7'6  1 

4.  Grecian. 
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10 


4  Doron,  dochme 
Lichas 


1 1 


12 


1 6 


18 


44 


20 


96, 


24 


9600  2400 


7680019200 


T  6 

JTZ 


9  i 


960 


I5ace*.  feet. 
O  O 

O  O 

O  O 


Orthodoron 


Wi 


ITT 


Itt 


2rr 


8  7  2  T8, 


7680  (698  It^i 


Spithame 
Foot 


8co 


6400 


iy  Cubit 


600 


6800 


i^Pygon  — 

1  f  Cubit  larger 


5t 


533t 


426643840 


4r 


480 


o 

o 

o 

c 

o 

o 


dec. 

0,7554tt 

3.0218  | 

7-5546  -f 
8.3101  ,®5- 
9-c 656  5- 
0.0875 
1.5984  4 


4Pace 

40o|l  00  Furlong 


3200  800!  8  I  Mile 


o  6 
100  4 

805  5 


3*I09  i 
1  6.13125 

°52S 
4-> 
o 


Digitus  tranfverfus 


5.  Roman. 


Ji 

Uncia 

— 

4 

3 

Palmus  minor 

16 

12 

4 

Pes 

20 

>5 

5 

"5 

Palmipea  / 

24 

18 

6 

1T 

Cubitus 

43 

3° 

10 

2 1 

2 

*7< 

80 

60 

1° 

i_i 

4 

3r 

10000 

75°o 

25CO 

'  625 

5OO 

41 6| 

80000 

60000, 

20000  5000 

4COO 

33  33t  2 

:  PafTus 


25c 


2COO 


125 


[OOO 


Stadium 
Milliare 


ce«. 

feet. 

der'. 

O 

O 

0-7254: 

O 

O 

0.9C7 

O 

O 

2.901 

O 

O 

1 1.604 

O 

I 

2.505 

O 

I 

5.406 

0 

2 

5.01 

O 

4 

10.02 

2Q 

4 

4*5 

67 

0 

0 

Meafure. 


6.  Proportions  of  federal  Long  Meafures  to  each  other9  ly  The  braccio  of  Florence,  by  the  fame,  and 

M.  Picard.  Father  Merfenne  -  .  1200* 

The  Rhinland  or  Leyden  foot  (12.  whereof.  The  palm  of  the  architects  at  Rome,  accord- 

make  the  Rhinland  perch)  fuppofed  696  ing  to  the  obfervations  ofMeffrs  Picard  and 

The  £ngUni  foot  -  -  -  6754-  Auzout  -  -  -  4943. 

The  I  aris  foot  -  -  720  The  Roman  foot  m  the  Capitol,  examined  by 

I  he  Amiierdom  foot,  from  that  of  Leyden,  Meffrs  Picard  and  Auzout  -  653  or 

by  ®ne]lius  “  -  629  The  fame  from  the  Greek  foot  -  6cs 

The  Dan  1  fh  foot  (two  whereof  make  the  Da-;  From  the  vineyard  Mattei  -  - 

T.nlfloellLr  .  '  '  7oiA  From  the  palm  -  .  658I 

1  he  Swediih  foot  -  -  6584  From  the  pavement  of  the  pantheon,  fuppofed 

rpi  e  ~5U  .  -  -  6094  to  contain  ten  Roman  feet  -  653 

ihe  Dantzic  foot,  from  HeveliusV  Seleno-  From  a  flip  of  marble  in  the  fame  pavement, 

,Sra t  a  r  T  ’  -  636  fuppofed  to  contain  three  Roman  feet  650 

*  e  t°nS  rt?  \  ,  Auzout  -  737t  From  the  pyramid  of  Ceftius,  fuppofed  to  con- 

The  Bologna  foot,  by  the  fame  -  .843  tain  95  Roman  feet  .  -  653 f 

From- 
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.  are.  From  the  diameters  of  the  columns  in  the  arch 

'  of  Septimius  Severus  -  -  65 3-f 

From  a  flip  of  porphyry  in  the  pavement  of 

the  pantheon  -  -  65 3  }L 

See  on  this  fubjeft  PhiL  Tranf.  Vol.  LI.  art.  69. 
P-774- 

7*  Proportions  of  the  Long  Meafures  of  feveral  nations  to 
the  Englifh  foot ,  talen  from  Mr  Greaves ,  sluzout>  Pi- 
car* dy  and  Eifenchmid.  See  Foot. 

divided  into  iooo 
have  the  propor- 


The  Englifli  ftandard  foot  being 
equal  parts,  the  other  meafures  will 
tions  to  it,  which  follow: 


Englifli  foot 

Paris  foot 

Venetian  foot 

Rhinland  foot 

Strafburgh  foot 

Norimbergh  foot 

Dantzick  foot 

Danifli  foot 

Swedilh  foot 

Derahor  cubit  of  Cairo 

Perfian  arifli 

Greater  Turkifli  pike 

Leffer  Turkifh  pike 

Braccio  at  Florence 

Braccio  for  woollen  at  Siena 

Braecio  for  linen  at  Siena 

Canna  at  Naples 

Vera  at  Almaria  and  Gibraltar 

Palmo  di  Archtetti  at  Rome 

Canna  di  Archtetti 

Palmo  di  braccio  di  mercantia 

Genoa  palm 

Bolognian  foot 

Antwerp  ell 

Amfterdam  ell 

Leyden  ell 

Paris  draper’s  ell 

Paris  mercer’s  ell 


Feet. 

IOOO 

106‘S 

1 162 

io33 

952 

IOCO 

94+ 

1042 

977* 

1S24 

3 1 97 
2200 
2131 

i9i3 

1242 

1 974 
6880 
2760 

732 

7320 

69  Si 
Sis 
12:0 


Inches. 

I  2 

I  2,8l6 

*3>94+ 
I  ^,396 

H,424 

12 

1 1,328 
12,504 

11.733 

21,888 

38,364 

26,4 

25.572 

22,956 

14,904 

23,688 

82,56 

33.12 
87,8-4 
87,84 
8>3  4  <5 
9>78 

1 5 

27,39^ 

27,216 

27.12 
47>M8 
47,244 
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the  time  of  the  Norman  conqneft,  there  were  243,600  Meafure.* 
hides  in  England. 

2. ]  Scotch  fquarc  cr  land  meafitre  is  regulated  by 
the  Scotch  ell:  36  fquare  ells  =  1  fall,  40  falls  =  1 
rood,  4  roods  zr  1  acre. — The  proportion  between 
the  Scotch  arid  Engufli  acre,  fuppoling  the  .feet  in 
both  meafures  alike,  is  as  1369  to  1089,  or  nearly  as 
5  to  4.  If  the  difference  of  the  feet  be  regarded,  the 
proportion  is  as  10, coo  to  7869.  The  length  of  the 
chain  for  meafuring  land  in  Scotland  is  24  ells,  or  74 
feet.  —  A  hufband-land  contains  6  acres  of  fock  and 
feytht  land,  that  is,  of  land  that  may  be  tilled  with  a 
plough  or  mown  with  a  feythe:  13  acres  of  arable  laud 
make  one  ox-gang,  and  4  ox-gangs  make  a  pound- 
land  of  old  extent. 

3. ]  French  fquare  meafures  are  regulated  by  12 
fquare  lines  in  the  inch  fquare;  12  inches  in  the  foot, 

22  feet  in  the  perch,  and  ico  perches  in  the  arpcRt 
or  acre.. 


Tables  of  Square  Meafurc . 
j.  English. 


Inches 


1 44 

Feet 

1296 

3600 

9 

Yards 

z5 

Paces 

39204 

272»! 

3°i 

■) 

10.89 

1568160 

ioSqq 

I  2  10 

435-6|  4°jRood 

6272640143560 

4840 

1743.6  160;  4  1  Aero 

2283 
2268 
2260 
3929 
3937 

8.  Different  Itinerary  Meafures . 

A  French  league  is  about  2\  Englifli  miles 
A  German  mile  4  ditto 

A  Dutch  mile  3+  ditto 

An  Italian  mile  fT  ditto 

A  Spanifh  league  3y  ditto. 

A  Ruffian  verlt  %  ditto 

H.  Square,  Superficial ,  or  Land  Meafure . 

I.]  EngWJh  fquare  meafures  are  raifed  from  the  yard 
Of  36  inches  multiplied  into  itfelf,  and  thus  pix>du- 
cing  1296  fquare  indies  in. the  fquare  yard  ;  the  divi- 
fiqns  of  this  are  fquare  feet  and  inches  ;  and  the  mul¬ 
tiples,  poles,  roods,  and  acres.  Becaufe  the  length 
of  a  pole  is  si  yards,  the  fquare  of  the  fame  contains 
30+  fquare  yards.  A  fquare  mile  contains  640  fquare 
acres.  In  meafuring  fens  ajjd  woodlands,  j8  feet  are 
generally  allowed  to  the  poL,  and  21  feet  in  forefl: 
lands. 

A  hide  of  land,  frequently  mentioned  in  the  earlier 
.part  of  the  Englifli  hiflory,  contained  about  1 00  arable 
*cres  j  and  5  hides  were  elteemed  a  knight’s  fee.  At 


2.  Grecian  fquare  meafures  were  the  plethron  or  acre*- . 
by  fome  faid  to  contain  1444,  by  others  10,000  fquare 
feet;  and  aroura  the  half  of  the  plethron.  The  arou- 
ra  of  the  Egyptians  was  the  fquare  100  cubits. 

3.  Roman  fquare  meafure  reduced  to  Englilh.  The 
integer  was  the  jugerum  or  acre,  which  the  Romans 
divided  like  the  libra  or  as :  thus  the  jugerum  con¬ 
tained 


1 

> 

iquare 

-I 

O  « 
O  3 

Jp 

*0 

Squaie 

feet. 

K* 

8“* 

rT 

« 

feet. 

. 

_ 

J , . 

As’ 

28800 

288 

2 

18 

250.05 

D.eunx 

26400  264 

2 

10 

183.85 

Dextans 

24000240 

2 

2 

117.64 

Dodrans 

21600,216 

I 

34 

5 1  *4  ** 

Bes 

19200 192 

I 

25 

257.46 

Scptunx 

16800 168 

I 

»7 

191.25 

Semis 

i44ooji44 

.  I 

9 

125.03 

Quincunx 

Triens 

I2COO I2G 

I 

1 

58.82 

9600 

|  96 

O 

32 

264.85 

Quadrans 

7200 

i  73 

O 

2+ 

19S.64 

Sextans  - 

4800  48 

O 

\lC> 

I1 3  M3. 

■  Uncia 

24OO 

23 

O  1 

1  8 

1  66.21 

Note,  A&us  major  was  14,400  fquare  feet,  equal  > 
a  femis ;  clima,  3600  fquare  feet,  equal  to  fcfcuncia ;  , 
and  adlus  minimus  equal  to  a  fextans^ 

.1  Li  *  . 
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III.  Cusu.ti  Mtfifurcs,  or  Meafures  of  Capacity,  for 
Liquid*. 


-i .]  The  Er.glljh  mcafurcs  were  originally  raffed  from ' 
Ticy .weight  :  it  being  cn ailed  by  feveral  llatutcs,  that 
eight  pounds  troy  of  wheat,  gathered  from  the  middle 
ol  the  ear;  and  well  dried,  llionld  weigh  a  gallon  of 
wine  meal  are,  the  diviilons  and  multiples  whereof  were 
to  form  the  other  niealures  ;  at  the  fame  time  it  was 
;dfo  ordered,  that  there  ftiould  be  but  one  liquid  mea- 


1  mar 

•  31‘  A!  r°  tk?  li<luid  meafures  of  foreign  nations,  it 
is  to  be  obferved,  that  their  feveral  veffels  for  wine,  vi- 
negar,  &c.  have  alfo  various  denominations  accord, 
ing  to  their  different  lizes  and  the  places  wherein 

•  hey  are  ufed.  The  woeders  of  Germany,  for  hold- 
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ng  Rhenilh  and  Mofelle  wines,  are  different  in  their 


fure  in  the  kingdom  :  yet  culloni  has  prevailed,  and 


.  o  11410  i^n-vdiRu,  fina 

txitre  having  been  introduced  ii  new  weight,  vir.  the 
avoirdupois,  we  have  now  a  fecond  llandaid  nallon  ad- 
j ufted  thereto,  and  therefore  exceeding  tile  former  in 
the  proportion  of  the  avoirdupois  weight  to  troy 
weight.  From  this  latter  ftandard  are  raifed  two  fe- 
veral  meafures,  the  one  for  ale,  the  other  for  beer 
Xhe-fealed  gallon  at  Guildhall,  which  is  the  ftandard 
for  wir.es,  fpirits,  oils,  &e.  isfuppofed  to  contain  231 
i  iibic  inches ;  and  on  this  fuppofition  the  otlier  mea- 
fures  raifed  therefrom,  will  contain  as  in  the  table  un¬ 
derneath  :  yet,  by  a&ual  experiment,  made  in  U,83, 
before  the  lord-mayor  and  the  commillioners  of  excife’ 
this  gallon  was  found  to  contain  only  224  cubic  inches  ’ 
it  was  ho— - J  - 


~  r  .  . .  'amcrciit  in  mcir 

gauges ;  feme  containing  14  aumes  of  Amftcrdam- 
meafure,  and  others  more  or  left.  Theaume  is  reckon¬ 
ed  at  Amiterdam  for  8  fteckans,  or  20  verges,  or  for 
0  of  a  ton  of  2  pipes  ;  or  4  barrels  of  French  orBour- 
deaux,  which  £  at  this  latter  place  is  called  tierccn, 
bccaufc  3  of  them  make  a  pipe  or  2  barrels,  and  6  the 
afe  ton.  file  fteckan  is  16  mingles,  Or  32  pints; 
and  he  verges,  refpeft  of  the  faid  Rheniih  and 
Mofelle,  and  feme  other  forts  of  wine,  6  minxes  • 
hut,  in  meafuring  brandy,  it  confifts  of  6*  mingles’. 
1  he  aume  is  divided  into  4  anckers,  and  the  ancker 

1”  °  "  J2  Tk  ancker  is  lale„ 


rometimm  for  dt  a  toil,  or  <,  bamlfe  onTkidl 


ov.cvcr  agreed  to  continue  the  common  fun- 
pored  contents  of  231  cubic  indies  ;  fo  that  all  com- 


9  “UIL  an  com- 

Jintations  Hand  on  their  old  footing.  Hence,  as  12  is 
to  231,  fo  is  14^  to  2814.  the  cubic  inches  in  the  de¬ 
gallon  :  but  in  effea  the  ale-quart  contains  70  J  cubic 
inches,  on  which  principle  the  ale  and  beer  gallon  will 
be  282  cubic  inches.  The  feveral  divifion .  and  mul¬ 
tiples  of  thefe  meafures,  and  their  proportions,  are  ex¬ 
hibited  in  the  tables  underneath. 

The  hand  for  afe  in  London  is  32  gallons,  and  the 
barrel  for  beer  36  gallons.  In  all  other  places  of 
England,  the  barrel,  both  for  ale  and  beer  is  24. 
gallons.  9  J  + 

2.]  Scotch  liquid  meafure  is  founded  on  the  pint 
The  Scotch  pint  was  formerly  regulated  by  a  ftandard 
jug  of  call  metal,  the  cuftody  of  which  was  committed 
to  the  borough  of  Stirling.  This  jug  was  fuppofed 
•to  contain  3  03  cubic  inches  ;  and  though,  after  feveral 
careful  trials,  it  lias  been  found  to  contain  only  about 
IC3 'v  ‘Ncucs  ;  yet,  in  compliance  with  eftablilhed  cu- 
iw  in,  founded  on  that  opinion,  the  pint  Jluups  are  Hill 
regulated  to  contain  105  inches,  and  the  cullomary 
ale  meafures  are  about  T«5  above  that  ftandard.  It  was 
enaaed  by  James  I.  of  Scotland,  that  the  pint  fliould 
contain  41  ounces  Trone  weight  of  the  clear  water  of 
lay,  and  by  James.  VI.  that  it  fhould  contain  re 
ocots  i  roy  ounces  of  the  clear  water  of  Leith.  This 
affords  another  method  of  regulating  the  pint,  and  al- 
fe  r.fcertains  the  ancient  ftandard  of  the  Trone  wefehr 
As  the  water  of  Tay  and  Leith  are  alike,  the  Trone 
weight  mull  have  been  to  the  Scots  '1Toy  weight  as 
55  to  41  ;  and  therefore,  the  pound  Trone  mull  have 
-contained  about  21  *  ounces  Scots  Troy. 

4  =  1  mutehkin. 

2  inutchkins  ~  1  chopin. 

2  chopins  =  1  pint. 

2  pints  —  1  quart. 

4  quarts  -  j  gallon. 

T he  Scotch  quart  contains  210  inches;  and  is, 
therefore,  about  T‘c  let  than  the  Englilh  wine  gallon, 
and  about  £  lefs  than  the  ale-gallon. 


r  *  ,  T>  ,  - ’  ^  on  WHICH 

footing  the  Bourdeaux-barrel  ought  to  contain  at 
Amiterdam  (when  the  cade  is  made  according  to  the 
juft  gauge)  124  fteckans,  or  200  mingles  wine  and 

fefV  t°!u  Ip  lle*;kans>  or  ‘92  mingles  racked  wine; 
fo  that  the  hourdeaux-ton  of  wine  contains  co  fteckans, 
or  800  mingles,  wine  and  lees;  and  48  fteckans,  or 
7f8  mingles  of  pure  wine.  The  barrels  or  poingons 
of  Nantes  and  other  places  on  the  river  Loire,  con- 
tain  only  12  fteckans  Amfterftam  meafure.  The 

7'“, °f  ^Chtlle’  ^°Snac>  Charente,  and  the 
Ifle  of  Rlie,  ciifFers  very  little  from  the  ton  of  Bour- 

deaux,  and  confequently  from  the  barrels  and  pipes. 
A  ton  of  wine  of  Chaloffe,  Bayonne,  and  the  neigh¬ 
bouring  places,  is  reckoned  60  ftcekons,  and  the  bar- 
rei  15,  Amiterdam-meafure. 

_lhe  mind  of  Paris  contains  15O  quarts,  or  30O 
pints  wine  and  lees;  or  280  pints  clear  wine ;  of 
w  hich  minds  3  make  a  ton,  and  the  fra&ions  are 
I  he  mind  -]  fetiers 

1  he  fetier  1  |  j  4.  quartS 

1  he  quart  !  £  J  2  pints 

T  lie  pint  .  I  2.  I  -  chopins 

I  he  chopin  I  <£j  |  2  demi-fetiers 

I  he  demi-fetier  J  L  2  poiffons. 

T  he  muid  is  alfo  compofed  of  j.ipes,  or  poingons, 
qinrteaux,  qiicves,  and  demiqueves :  thofe  poingons 
of  1  ans  and  Orleans  contain  about  1 5  fteckans  Am- 
iterdam  meafure,  and  ought  to  weigh  with  the  calk 
66j  lb  a  little  more  or  lefs.  In  Provence  they  reckon 
by  m.lferoles,  and  the  millerole  of  Toulon  contains  66 
Ians  pints,  or  ico  pints  of  Amiterdam,  nearly;  and 

the  1  at  is  pint  is  nearly  equal  to  the  Englilh  wine, 
quart.  ° 

The  butts  or  pipes  from  Cadiz,  Malaga,  Alicant, 
Benecailo,  6aloe,  and  Ma taro,  and  from  the  Canaries, 
from  L.feon,  Oporto,  and  Fayal,  are  very  different 
in  their  gauges,  though  111  affreightments  they  are  all 
reckoned  two  to  the  ton. 

Vinegar  is  meafured  in  the  fame  manner  as  wine  ; 
but  the  meafures  for  brandies  are  different  :  thefe 
fp.ms  from  France,  Spain,  Portugal,  &c.  are  gene¬ 
rally  fhipped  in  large  cafes  called  pipes,  buttsT  and 
puns,  according  to  the  places  from  whence  they  are 
reported,  &c.  In  4 ranee,  brandy  is  /hipped  in  cafes 
called  pieces  at  Bourdeaux,  and  pipes  at  Rochelle, 
Cognac,  the  life  of  Rife,  and  other  neighbouring 

«  places, 
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which  contain  fome  more  and  fomc  lefs,  even 


u 
r  jq 


re.  places; 

from  60  to  90  Amflerdam  verges  or  veertels,  accord 
ing  to  the  capacity  of  the  veffels,  and  the  places  they 
come  from,  which  being  reduced  into  barrels  will 
Hand  as  follows,  viz. 

At  Rochelle,  Cognac,  the  Ifle  of  Rhc, 

and  the  country  of  Aunis  27  Veertels 

At  Nants,  and  feveral  places  of  Bre¬ 
tagne  and  Anjou  -  29  Veertels 

At  Bourdeaux,  and  different  parts  of 

Guienne  -  -  32  Verges 

At  Amllerdam,  and  other  cities  of 

Holland  -  -  30  Veertels 

At  Hamburgh  and  Lubeck  30  Verges 

At  Embden  -  -  27  Verges 

In  Provence  and  Languedoc,  brandy  is  fold  by  the 
quintal,  the  cafks  included  ;  and  at  Bruges  in  Flan¬ 
ders,  the  verges  are  called  ftjltrs  of  16  flops  each, 
and  the  fpirit  is  fold  at  fo  much  per  flop. 

Olive  oil  is  alfo  fhipped  in  cafks  of  various  fizes, 
according  to  the  cullom  of  the  places  where  it  is  em¬ 
barked.  and  the  conveniency  of  flowage.  In  England 
it  is  fold  by  the  ton  of  236  gallons  ;  and  at  Amller¬ 
dam  by  the  ton  of  717  mingles,  Or  1434  pints.  In 
Provence  it  is  fold  by  milleroles  of  66  Paris-pints ; 
from  Spain  and  Portugal  it  is  brought  in  pipes  or 
butts,  of  different  gauges  ;  at  the  frrfl  place  it  is  fold 
by  roves,  whereof  40  go  to  the  butt  ;  and  at  the  lat¬ 
ter  place  by  almoudas,  whereof  26  makes  a  pine. 
Train  oil  is  fold  in  England  by  the  ton,  at  Amllerdam 
by  the  barrel. 
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Tables  of  Liquid  Meafure . 
1.  English. 


Mtafurc. 


28? 

Pint 

231 

8 

4*5® 

>44 

7276^ 

252 

9702 

33<5 

'4553 

504 

19279 

672 

[IVin  f.] 


29106  1008 


Gallon 


18 


3i 


42 


63 


34 


26 


58212  '2O16252 


Rundlet 


*  i 


3i 

4t 


if  Tierce 


2  ,1 


Hogfhcad 


H 


[8 


2  ii^Puncheon 

Butt  or  pipe 


6  (4 


3 


h 


un. 


Pints 

Gallon 


64 


1 28 


2  56 


8  Firkin 


16 


32 


2  Kilderkin 


5121648 


Barrel 

2|Hog. 


Pints  [Bar.]  . 


8 


Gallon  - 


72 


9  Firkin 


144  18 


2  Kilderkin 


28S  36  4  2  Barrel 

- I— I-  |-  I- 

37^172)8 1 +M  Hog. 


2.  Jewish  reduced  to 


Caph 

H 

Log 

- 

55 

4 

Cab 

-  m 

16 

12 

3 

Hin 

32 

24 

6 

2 

Seah 

9$ 

72 

18 

6 

J 

3^Bath,  or  Epha 

—3 

K> 

O 

00 

0 

!£l 

30(10  Coron,  or  Chomer, 

Englifh  Wine-meafure. 


Gall. 

0 

r* 

•  Solid 
inches. 
0.177 

0 

oh 

0.2  1 1 

0 

3t 

0.844 

I 

2 

2S33 

2 

4 

5.067 

/ 

4 

15.2 

75 

5 

7.62^ 

3.  Attic 
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[  720  ] 
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saltire. 


3.  Attic  reduced  to  Englifh  Winc-mcafure. 


Cochliarion 
2  Cheme 


10 


*5 


60 


120 


720 

8640 


5 

7x 


30 

60 


360 


Myftron 
2  Conche 


24 


288 


3 


12 


24 


43203 456 


144 


1728 


Cyathos 


12 


72 


864 


Oxybaphon 
4  Cotyk 
8  2^Xe(les 
48  12  6  Chous 


576 


144 


i2|Metretes 


4.  Roman  reduced  to  Englifh  Wine-mcafure. 


Liguk 

4 

t 

Cyatlius  - 

6 

if 

Acetabulum 

12 

2  4 

3 

2 

Quart  a  ri  us 

6 

4 

2 

HVmlna  - 

48 

12 

8 

4 

2 

1  2 

Sextarius 

6  Congius 

24  4  Urna 

288 

t  * 

4& 

24 

96 

192 

1152 

288 

192 

48 

96 

23°4 

576 

384 

48  8  2 

96oi6o,4c 

Ampliora 

2o|CuIeus 

46080*1  1520 

7680 

3840 

1920 

Gal. 

Pints. 

c n 

5' 

O 

p* 

0 

f 

TTtf 

0.0350A- 

0 

1 

7tf 

0.0712  y 

0 

37 

0.089$-; 

0 

TT 

p 

co 

wt* 

0 

1 

TX 

o-3 

0 

1 

V 

°-535  1 

0 

1 

T 

2.141  {■ 

0 

X 

4.283 

0 

6 

25-698 

JO 

3 

19.629 

cn 

2- 

Gal. 

Pint  3 

|Dec. 

0 

O- 1 1 7a*t 

0 

Orr 

O.469  {- 

0 

0  i 

O 

O 

4-. 

»b 

0 

°  i 

1.429 

0 

0  i 

2.818 

0 

1 

5-636 

0 

> 

4.942 

3 

4  V 

5-33 

7 

I 

to.66 

*43 

J 

11.093 

IV.  Meafures  of  Capacity  for  things  Dry . 

1.]  Englifh  dry  or  corn  mcafure.  The  ftandard  for 
fneafunngcorn,  fait,  coals,  and  other  dry  goods,  in 
England,  is  the  Winchefter  gallon,  which  contains 
27 2t  cub‘c  niches.  The  buflicl  contains  8  gallons,  or 
2178  inches.  A  cylindrical  vt-flel,  S'-  inches  diame- 
ter,  and  inches  deep,  is  appointed  to  be  ufed  as  a 
bufhtl  in  levying  the  malt-tax.  A  vcfTel  of  thefe  di- 
•jmcnlions  is  rather  lefs  than  the  Winchefler  bulhel  of 
3  -gallons,  for  it  contains  only  2150  inches  ;  though 
probably  there  was  no  difference  intended.  The  deno- 
mmations  of  dry  meafurc  commonly  ufed,  are  riven 
m  the  hr  ft  of  the  fi.bjo.ncd  tables.  Four  quarters  corn 
make  a  chaldron,  5  quarters  make  a  wey  or  load,  and  10 
^  a  ton-  In  meafuring  fea-coal,  5  pecks 


maKc  a  Dumei,  9  bull, els  make  a  quarter  or  vatt, 

quarters  make  a  chaldron,  and  2i  chaldrons  make 
icorc. 

40  feet  hewn  timber  make  a  load. 

50  feet  unhewn  timber  make  a  load. 

32  gallons  make  a  herring  barrel. 

42  gallons  make  a  falmon  barrel. 

1  cwt.  gun-powder  makes  a  barrel. 

256  lb  foap  make  a  barrel. 

10  dozen  candles  make  a  barrel. 

1  2  barrels  make  a  laft. 

2.]  Scotch  dry  meafurc.  There  was  formerly  onlv 
one  meafurc  of  capacity  i„  Scotland;  and  fonJcom 

modn  es  were  heaped,  others  y/r  4^,  or  meafured  ex- 

aftly  to  the  capacity  of  the  ftandard.  The  method  ol 
heaping  was  afterwards  forbidden  as  unequal,  and* 
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pvfealitre.  larger  meafure  appointed  for  fuch  commodities  as  that 
-  cuttom  liad  been  extended  to. 

The  wheat-firlot,  ufed  alfo  for  rye,  pcafe,  beans, 
fait,  and  grafs-feeds,  contains  21  pints  I  mtitchkin, 
ineafured  by  the  Stirling  jug.  The  barley  firlot,  ufed 
alfo  for  oats,  fruit,  and  potatoes,  contains  31  pints. 
A  different  method  of  regulating  the  firlot  was  ap¬ 
pointed,  from  the  dimenfions  of  a  cylindrical  veffel. 
The  diameter  for  both  meafures  was  fixed  at  19^ 
inches,  the  depth  inches  for  the  wheat-firlot,  and 
io£  for  the  barley -firlot.  A  dandard  conftru&ed  by 
thefe  meafures  is  rather  lefs  than  when  regulated  by 
the  pint  ;  and  as  it  is  difficult  to  make  vefTels  exa&ly 
cylindrical,  the  regulation  by  the  pint  has  prevailed, 
and  the  other  method  gone  into  difufe. 

If  the  Stirling  jng  contain  103  V  inches,  the  wheat- 
firlot  will  contain  2109  inches  ;  which  is  more  than  2 
per  cent,  larger  than  the  legal  malt-bufiiel  of  England, 
and  about  1  per  cent,  larger  than  the  Whichever  bu- 
fhel  :  and  the  barley-firlot  will  contain  3208  inches. 
The  barley-boll  is  uearly  equal  to  fix  legal  malt  bufhels. 

In  Stirlingfiiire,  17  pecks  are  reckoned  to  the  boll: 
in  Invernefsfhire,  18  pecks:  in  Ayrfiiire,  the  boll  is 
the  fame  as  the  Englifh  quarter.  And  the  firlots,  in 
many  places,  are  larger  than  the  Linlithgow  flandard. 

3.]  French  dryy  arc,  the  litron,  bilfhel,  minot,  mine, 
feptier,  muid,  and  tun.  The  litron  is  divided  into  two 
demihtrons,  and  four  quarter-lit rons,  and  contains  36 
cubic  inches  of  Paris.  By  ordonnance,  the  litron  is 
to  be  three  inches  and  a  half  high,  and  three  inches 
10  lines  broad.  The  litron  for  fait  is  larger,  and  is 
divided  into  two  halves,  four  quarters,  eight  demi- 
quarters,  and  16  mefurettes.  The  French  bufhel  is 
different  in  different  jurifdidions.  At  Paris  it  is  di¬ 
vided  into  demi-bufiiels  ;  each  demi-bufhel  into  two 
quarts ;  the  quart  into  two  half-quarts  ;  and  the  half¬ 
quart  into  two  litrons  :  fo  that  the  bufhel  contains  16 
litrons.  By  ordonnance  the  Paris  bufhel  is  to  be  eight 
inches  two  lines  and  a  half  high,  and  ten  inches 
broad,  or  in  diameter  within-fide.  The  minot  con- 
fifts  of  three  bufhels,  the  mine  of  two  minots  or  fix 
bufhels,  the  feptier  of  two  mines  or  1  2  bufhels,  and 
the  muid  of  12  feptiers,  or  an  144  bufhels.  The  bu¬ 
fhel  of  oats  i*  eflimated  double  that  of  any  other  grain  ; 
fo  that  there  go  24  bufhels  to  make  the  feptier,  and 
288  to  make  the  muid.  It  is  divided  into  four  pico- 
tins,  the  picotin  containing  two  quarts,  or  four  litrons. 
The  bufhel  forfait  is  divided  into  two  half-bufhels,  four 
quarters,  eight  half-quarters,  and  16  litrons;  four  bu¬ 
fhels  make  a  minot,  16  a  feptier,  and  192  a  muid. 
The  bufhel  for  wood  is  divided  into  halves,  quarters, 
and  half-quarters.  Eight  bufhels  make  the  minot,  16 
a  mine  ;  20  mines,  or  320  bufhels,  the  muid.  For 
plafler,  12  bufhels  make  a  fack,  and  36  facks  a  muid. 
Tor  lime,  three  bufhels  make  a  minot,  and  48  minots 
a  muid.  The  minot  is  by  ordonnance  to  be  1 1  inches 
9  lines  high,  and  14  inches  8  lines  in  diameter.  The 
rninot  is  compofed  of  three  bufhels,  or  16  litrons; 
four  minots  make  a  feptier,  and  48  a  muid.  'The 
Trench  mine  is  no  real  veffel,  but  an  eflimation  of  fe- 
veral  others.  At  Paris  the  mine  contains  fix  bufhels, 
and  24  make  the  muid  ;  at  Rouen  the  mine  is  four  bu¬ 
fhels  ;  and  at  Dieppe,  18  mines  make  a  Paris  muid. 
The  feptier  differs  in  different  places  :  at  Paris  it  con-, 
tains  two  mines,  or  eight  bufhels,  and, -^2  feptiers  the 
Vol.X.  Part  II. 


ll]  M  E  A 

muid.  At  Rouen  the  feptier  contains  two  mines  or  Mtaf;re. 

I  2  bufhels.  Twelve  feptiers  make  a  muid  at  Rouen  - v  ; 

as  well  as  at  Paris  ;  hut  1 2  of  the  latter  are  equal  to 

14  of  the  former.  At  Toulon  the  feptier  tains  a 
mine  and  a  half ;  three  of  which  mines  make  the  feptier 
of  Paris.  The  muid  or  muy  of  Paris  confifls  of  1 2  fep¬ 
tiers  ;  and  is  divided  into  mines,  minors,  bufhels,  See. 

That  for  oats  is  double  that  for  other  grain,  /.  e.  con¬ 
tains  twice  the  number  of  bufhels.  At  Orleans  the 
muid  is  divided  into  mines,  but  thofc  mines  only  con¬ 
tain  two  Paris  feptiers  and  a  half.  In  fome  places 
they  ufe  the  tun  in  lieu  of  the  muid  ;  particularly  at 
Nantes,  where  it  contains  10  feptiers  of  1 6  bulhels 
each,  and  weighs  between  2200  and  2250  pounds. 

Three  of  thefe  tuns  make  2S  Paris  feptiers.  At  Ro¬ 
chelle,  See.  the  tun  contains  42  bufhels,  and  weighs  two 
per  cent .  lefs  than  that  of  Nantes.  At  Bred  it  con¬ 
tains  20  bufhels,  is  equal  to  10  Paris  feptiers,  and 
weighs  about  2240  pounds.  See  Tun. 

4. ]]  Dutch ,  SiveJiJby  Poljjby  P ruffian ,  and  Mufcov’te . 

In  thefe  places,  they  edimate  their  dry  things  on  the 
foot  of  the  lujly  lejl ,  kthy  or  lecht ;  fo  called  according 
to  the  war  ions  pronunciations  of  the  people  who  ufe 
it.  In  Holland,  the  lad  is  equal  to  19  Paris  feptiers, 
or  38  Bourdceux  bufhel*,  and  weighs  about  4560 
pounds;  the  lad  they  divide  into  27  modes,  and  the 
mude  into  four  fchepcls.  In  Poland,  the  lad  is  40 
Bourdeaux  bufhels,  and  weighs  about  4S00  I\tri* 
pounds.  In  Pruffia,  the  lad  is  133  Paris  feptiers.  In 
Sweden  and  Mufeovy,  they  meafure  by  the  great  and 
little  lad;  the  firll  containing  12  barrels,  and  the  fe- 
cond  half  as  many.  See  Last.  In  Mufeovy,  they 
likewife  ufe  the  chefford,  which  is  different  in  various 
places :  that  of  Archangel  is  equal  to  three  Rouen  bufhel*. 

5. ]  Italian.  At  Venice,  Leghorn,  and  Lucca, 
they  edimate  their  dry'  things  on  the  foot  of  the  flaro 
or  Jlaio  ;  the  llaro  of  Leghorn  weighs  54  pounds: 

I I  2  daros  and  feven-eighths  are  equal  to  the  Amder- 
dam  lad.  At  Lueca,  119  daros  make  the  lad  of 
Amderdam.  The  Venetian  flaro  weighs  128  Paris 
pounds :  the  daro  is  divided  into  four  quarter*. 
Thirty-five  daros  and  one-fifth,  or  1 40  quarters  and 
four-fifths,  make  the  lad  of  Amderdam.  At  Naples 
and  other  parts,  they  ufe  the  tomolo  or  tomalo,  equal 
to  one-third  of  the  Paris  feptier.  Thirty-fix  tomoli 
and  a  half  make  the  carro  :  and  a  carro  and  a  half,  or 
54  tomoli,  make  the  lad  of  Amderdam.  At  Palermo, 

1 6  tomoli  make  the  falma,  and  four  mondili  the  to¬ 
molo.  Ten  falmas  and  three-fevenths,  or  171  to¬ 
moli  and  three-fevenths,  make  the  lad  of  Amderdam. 

6/ |  Flemi/h .  At  Antwerp,  See.  they'  meafure  by 
the  viertel  ;  32  and  one-half  whereof  make  19  Parks 
feptiers.  At  Hamburgh,  the  fehepel  ;  90  whereat 
make  19  Paris  feptiers. 

7.]  Spani/h  ami  Portuguefe.  At  Cadiz,  Bilboa,  and 
St  Sebadian,  they  ufe  the  fanega  ;  23  whereof  make 
the  Nantes  or  Rochelle  tun,  or  nine  Paris  feptiers  and 
a  half :  though  the  Bilboa  fanega  is  fome  what  larger, 
infomuch  that  ci  fanega*  make  a  Nantes  tun.  At 
Seville,  &c.  they  ufe  the  anagoras,  containing  a  little 
more  than  the  Paris  mine  ;  36  anagoras  make  19  Pa¬ 
ris  feptiers.  At  Bayonne,  Sec.  the  concha;  30  where¬ 
of  are  equal  to  nine  Paris  feptiers  and  an  half.  At 
Lifbon,  the  alquiver,  a  very  fmall  meafure,  240  where¬ 
of  make  19  Pari$  feptiers,  60  the  Lifbon  muid. 

4  Y  Tables 


Meafure. 


M  E  A 


E  72a  1 

Tables  of  Dry  Meafurt, 
i.  English* 


M  E  A 


Solid  Inches 
33.6  Pint 


268.8 


537*6 


2x50.4 


1 7203-2 


8 


16 


64 


512 


Gallon 
Peck 


8 


4jBufhel 


64J32I8I  Quarter.. 


2.  Scripture  Dry,  reduced  to  Englifh. 


Gachal 
20  Cab 


36 


120 


360 


1800 


3600 


I 


18 


90 


180 


Gomor 
Seah 


3t 


10 


50 


100 


l5 


30 


Epha 


5  Leteeh 


iol  2  |Chomer,  or  coron 

of  Capacfty  for  Things  c 
Meafure. 


Cochliarion 

1 

10  Cyathos 

Oxybaphon 


15 


60 


120 


180 


12 


18 


8640  864 


8 

12 

576 


Cotyle 
2 


3 

144 


Xeftes 

i-ilchoenix 


72 


48[Medimnos 

of  Capacity  for  Thir 
Corn  Meafure. 


Peck. 

0 

S' 

r-t 

CO 

£  0 

CT '  n 

0 

O 

O.O3I 

0 

0 

2  7 

O.O73 

0 

O 

S  * 

1.2  I  I 

1 

0 

I 

4.036 

3 

0 

3 

12.107 

16 

0 

0 

26.500 

32 

0 

1 

18.969 

Peck. 

Gal. 

Pint. 

Dec. 

Sol.  inch 

0 

O 

0 

0.276^ 

0 

O 

0 

2.763 1 

0 

O 

0 

4.144  i. 

O 

O 

0 

J<M79 

O 

O 

0 

33-I58 

0 

O 

X 

*5-7°5  z 

4 

O 

6 

3;5GI 

Co 


Ligula 
Cyathus 

Acetabulum 


24 

7 

3% 

768 


12 


96 


192 


4 

8 

64 


128 


Hemina 


Sextarius 


8 


16 


Semimodiu* 


alModiu^ 


Peck. 

Gal. 

Pint. 

P-  t) 

5*  0 

B-  * 

O 

O 

°tV 

0.0.x 

O 

O 

0,T 

0.04, 

O 

O 

0  T 

0.06 

O 

O 

OO 

0.24 

O 

O 

1 

0.48 

0 

I 

O 

3-H- 

> 

O 

O 

7.68 

Meafure. 


MeasvjJ^ 


M  E  A 


[  723 


M  E  A 


Meafure.  Mrasvr n  of  Wood  for  Firing  h  ufttally  the  covd  ; 

w-— y -  four  feet  high,  and  a3  many  broad,  and  eight  long  ; 

this  is  divided  into  two  half-cords,  called  ways,  and 
t,y  the  French  membrures,  from  the  pieces  fluck  up¬ 
right  to  bound  them  ;  or  voyes ,  as  being  fuppofed  half 
a  waggon-load. 

Measure  for  Horftty  is  the  hand,  which  by  ftatute 
contains  four  inches. 

Measure,  among  botanifts.  In  deferibing  the  parts 
of  plants,  Tournefort  introduced  a  geometrical  fcale, 
which  many  of  his  followers  have  retained  They  mea- 
fured  every  part  of  the  plant ;  and  the  effcnce  of  the 
description  confided  in  an  accurate  menfuration  of  the 
whole. 

As  the  parts  of  plants,  however,  are  liable  to  va¬ 
riation  in  no  circumffance  fo  much  as  that  of  dimen- 
fion,  Linnaeus  very  rarely  admits  any  other  menfura¬ 
tion  than  that  arifing  from  the  refpe&ive  length  and 
breadth  of  the  parts  compared  together.  In  cafes 
that*  require  a&ual  menfuration,  the  fame  author  re¬ 
commends,  in  lieu  of  Tournefort’s  artificial  fcale,  the 
following  natural  fcale  of  the  human  body,  which 
he  thinks  is  much  more  convenient,  and  equally  ac¬ 
curate. 

The  fcale  in  queflion  confids  of  n  degrees,  which 
are  as  follows:  I.  A  hair's-breadth,  or  the  diameter 
of  a  hair,  ( capiUus .)  2.  A  line,  {linea)y  the  breadth 

of  the  crefcent  or  white  appearance  at  the  root  of  the 
fnigtr,  (not  thumb),  meafured  from  the  fkin  towards 
the  body  of  the  nail;  a  line  is  equal  to  12  hair¬ 
breadths,  and  is  the  1  2th  part  of  a  Parilian  inch.  3  A 
nail,  (unguis),  the  length  of  a  finger-nail  ;  equal  to 
fix  lines,  or  half  a  Parilian  inch.  4.  A  thumb,  (pol- 
the  length  of  the  fird  or  outermod  joint  of  the 
thumb;  equal  to  a  Parifian  inch.  A  pahn,  {pal- 
tnus\  the  breadth  of  the  palm  exclufive  of  the  thumb; 
equal  to  three  Parifian  inches.  6.  A  fpan,  ( /pith, imay) 
the  didance  between  the  extremity  of  the  thumb  and 
that  of  the  fird  finger  when  extended  ;  equal  to  feven 
Parifian  inches  7.  A  great  fpan,  (dodrans),  the  di¬ 
ll  a  nee  between  the  extremity  of  the  thumb  and  that 
of  the  little  finger,  when  extended  ;  equal  to  nine 
inches.  8.  A  foot,  {pes)y  meafuring  from  the  elbow 
to  the  bafisof  the  thumb;  equal  to  12  Parifian  inches. 
9.  A  cubit,  (cubitus) y  from  the  elbow  to  the  extre¬ 
mity  of  the  middle  finger;  equal  to  17  inches,  ic.  An 
arm-length,  {bracbmm),  from  the  arm-pit  to  the  ex¬ 
tremity  of  the  middle-finger  ;  equal  to  24  I  anfian 
inches^  or  two  feet.  1 1.  A  fathom,  {orgy*),  the  mea- 
fure  of  the  human  ftature  ;  the  didance  between  the 
extremities  of  the  two  middle  fingers,  w  hen  the  arms 
Sire  extended  ;  equal,  where  greateil,  to  fix  feet. 

Measure  is  alfo  ufed  to  lignify  the  cadence  and 
time  obferved  in  poetry,  dancing,  and  mufic,  to  renoer 
them  regular  and  agreeable. 

The  different  mcafures  or  metres  in  poetry,  are  the 
different  manners  of  oidering  and  combining  the  quan¬ 
tities,  or  the  long  and  fhort  fyllables.  1  bus,  hexa¬ 
meter,  pentameter,  iambic,  fapphic  verfes,  &c.  confift 
of  different  meaftires. 

In  Englifti  verfes,  the  meafures  are  extremely  vari¬ 
ous  and  arbitrary,  every  poet  being  at  Jiberty  to  intro¬ 
duce  any  new  form  that  he  pleafes.  I  he  mod  ufual 
arc  the  heroic,  generally  confuting  of  live  long  and 
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five  fhort  fyllables ;  and  verfes  of  four  feet ; 
three  feet  and  a  cajfura,  or  fingle  fyllable. 

The  ancients,  by  varioufiy  combining  and  tranfpo- 
fing  their  quantities,  made  a  vad  variety  of  different 
meafures.  Of  words,  or  rather  feet  of  two  fyllables, 
they  formed  a  fpondee,  confiding  of  two  long  fyl¬ 
lables  ;  a  pyrrhic,  of  two  fhort  fyllables  ;  a  trochee,  ot 
a  bug  and  a  fhort  fyllable  ;  and  an  iambic,  of  a  fhort 
and  a  long  fyllable. 

Of  their  feet  of  three  fyllables  they  formed  a  mo- 
loffus,  confiding  of  three  long  fyllables  ;  a  tibrach,  of 
three  fhort  fyllables ;  a  dattyl,  of  one  long  and  two 
fhort  fyllables  ;  and  an  anepxfl,  of  two  Ihort  and  one 
Jong  fyllable.  The  Greek  poets  contrived  1 24  dif¬ 
ferent  combinations  or  meafures,  under  as  many  dif¬ 
ferent  names,  from  feet  of  two  fyllables  to  thofe  of 
fix. 

Measure  in  Muficy  the  interval  or  fpace  of  time 
which  the  perfon  who  beats  time,  takes  between  the 
railing  and  falling  ©f  his  hand  or  foot,  in  order  to  con- 
dud:  the  movement,  fometimes  quicker,  and  fometimes 
flower,  according  to  the  kind  of  mufic,  or  the  fubjed 
that  is  fung  or  played. 

The  meafure  is  that  which  regulates  the  time  we 
are  to  dwell  on  each  note.  See  Time. 

The  ordinary  or  common  meafure  is  one  fecond,  or 
60th  part  of  a  minute,  which  is  nearly  the  fpace  be¬ 
tween  the  heats  of  the  pulfe  or  heart  ;  the  fydole,  or 
contradion  of  the  heart,  anfwcring  to  the  elevation  of 
the  hand  ;  and  its  diaftole,  or  dilatation,  to  the  letting 
it  fall.  The  meafure  ufually  takes  up  the  fpace  that 
a  pendulum  of  two  feet  and  an  half  long  employs  in 
making  a  fwing  or  vibration.  1  he  meafure  is  regu¬ 
lated  according  to  the  different  quality  or  value  of 
the  notes  in  the  piece  ;  by  which  the  time  that  each 
note  is  to  take  up  is  expreffed.  The  femibreve, 
for  in  fiance,  holds  one  rife,  and  one  fall ;  and  this 
is  called  the  meafure,  or  whole  meafure ;  fon.etinv^ 
the  ineafure-notey  or  time-note;  the  minim,  one  rife, 
or  one  fall  ;  and  the  crotchet,  half  a  rife,  or  half  a 
fall,  there  being  four  crotchets  in  n  fuh  meafure. 

Measure  Binary  or  Double ,  is  that  wherein  the  rife 
and  fall  of  the  hand  are  equal. 

Measure  Ternary  or  Triple,  is  that  wherein  the  fall 
is  double  to  the  rife  j  or  where  two  minims  are  played 
during  a  fall,  and  but  one  in  the  rife.  To  this  pur- 
pofe,  the  number  3  is  placed  at  the  beginning  ct 
the  lines,  when  the  meafure  is  intended  to  be  triple; 
and  a  C,  when  the  meafure  is  to  be  common  ov 
double.  This  riling  and  falling  of  the  hands  was 
called  by  the  Greeks  and  •  St  Augufline 
calls  it  plaufus ,  and  the  Spaniards  compus.  See  Arsis 
and  Thesis. 

Powder  Measures  in  Artillery,  arc  made  of  copper, 
and  contain  from  an  ounce  to  12  pounds :  thefe  are 
very  convenient  in  a  fiege,  when  guns  or  mortars  are 
loaded  with  loofe  powder,  efpccially  in  ricochet  fi¬ 
ring,  &c. 

MEASURING,  or  Mensuration,  is  the  ufing 
a  certain  known  meafure,  and  determining  thereby 
the  precife  extent,  quantity,  or  capacity  of  any 
thing. 

Measuring,  in  the  general,  makes  the  practical 
part  of  geometry'.  From  the  various  fubjeds  whereon 
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it  is  employed,  it  acquirer  various  name?,  and  con  Hi-  all 


tutes  various  arts.  See  Geometry,  X^evelling, 
Trigonometry,  See . 

MEAT.  See  Food,  Diet,  Drink,  See. 

Amongfl  tlie  Jews,  feveral  kinds  of  animals  were 
forbidden  to  be  ufed  as  food.  The  flefh  with  the 
blood,  and  the  blood  without  the  flefh,  were  prohibit¬ 
ed  ;  the  fat  alfo  of  facriiiced  animals  was  not  to  be 
ea  en.  Roalt  meat,  boiled  meat,  and  ragouts,  were  in 
ufe  amongfl  the  Hebrews,  but  we  meet  with  no  kind 

of  feafoning  except  fait,  bitter  herbs,  and  honey. _ 

1  hey  never  mingled  milk  in  any  ragout  or  hafh,  and 
never  eat  at  the  fame  meal  both  meat  and  milk,  butter 
or  clieefe.  The  daily  provifion  for  Solomon’s  table 
was  30  meafures  of  fine  wheat  flour,  60  of  common 
flour,  20  flails  of  oxen,  20  paflure  oxen,  100  fheep,. 
befides  venifon  and  wild-fowl.  See  Luxury. 

The  principal  and  mofl  ncceffary  food  among  the 
ancient  Greeks  was  bread,  which  they  called 
and  produced  in  a  wicker  bafket  called  Their 

loaves.  were  fometimes  baked  under  the  afhe$,  and 
fometimes  in  an  oven..  They  alfo  ufed  a  fort  of  bread 
called  Maza.  Barley  meal  was  ufed  amongfl  the 
Greeks,  which  they  called  ayfi'lov.  They  had  a  fre¬ 
quent  difh  called  ,  which  was  a  compolition  of 
rice,  clieefe,  ejjgs,  and  honey,  wrapped  in  fig-leaves. 
The  Mi/rrni".  was  made  of  clieefe,  garlic,  and  eggs, 
beaten  and  mixed  together.  Pheir  bread,  and  other 
fubftitutes  for  bread,  were  baked  in  the  form  of  hol¬ 
low  plates,  into  which  they  poured  a  fauce.  Garlic, 
onions,  and  figs,  feeni  to  have  been  a  very  common 
food  amongfl  the  poorer  Athenians.  The  Greeks, 
cfpecially  in  the  hcroical  times,  ate  flefh  roafled  ;  boil¬ 
ed  meat  feldom  was  ufed.  Fifh  feenis  not  to  have 
been  ufed  for  food  in  the  early  ages  of  Greece.  The 
young  people  only,  amongfl  the  Lacedemonians,  ate 
animal  food  ;  the  men  and  the  old  men  were  fupport- 
cd  by  a  black  foup  called  N.«<x,  which  to  people  of 
other  nations  was  always  a  difagreeable  mefs.  Grafs- 
hoppers  and  the  extremities  or  tender  fhoots  of  trees 
were  frequently  eaten  by  the  poor  among  the  Greeks. 
Eels  drefTed  with  beet  root  was  efleemed  a  delicate 
dilh,  and  they  were  fond  of  the  jowl  and  belly  of  falt- 
5lh.  Neither  were  they  without  their  fweet-meats  : 
the  defert  confided  frequently  of  fruits,  almonds,  nuts, 
tigs,  peaches,  &c.  In  every  kind  of  food  we  find 
ialt  to  have  been  ufed. 

The  diet  of  the  firft  Romans  confided  wholly  of 
milk,  herbs,  and  roots,  which  they  cultivated  and 
drefTed  with  their  own  hands  ;  they  alfo  had  a  kind  of 
gruel,  or  coarfe  grofs  pap,  compofed  of  meal  and 
boilmg  water;  this  ferved  for  bread  :  And  when  they 
began  to  ufe  bread,  they  had  none  for  a  great  while 
but  of  unmixed  rye.  Barley-meal  was  eaten  by  them 
which  they  called  Polenta.  When  they  began  to  eat 
animal  food,  it  was  elteemed  a  piece  of  luxury,  and 
an  indulgence  not  to  be  juilified  but  by  fome  particu¬ 
lar  occation.  After  animal  food  had  grown  into  com¬ 
mon  ufe,  the  meat  which  they  mod  frequently  pro¬ 
duced  upon  their  tables  was  pork. 

Method  oj  Preserving  FLJI-Meav  -without  Spices , 
and  -with  very  Uttk  Salt.  Jones,  in  his  Mifcellanea 
Cunofa  gives  us  the  following  defection  of  the 
Moonfh  hlcholle,  which  is  made  of  beef,  mutton,  or 
camels  flefh,  but  chiefly  beef,  and  which  they  cut 
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in  long  fliccs,  and  let  it  lie  for  24  hours  in  a 
pickle.  They  then  remove  it  out  of  thofe  jars  or  tubs  v 
into  others  with  water  ;  and  when  it  has  lain  a  night, 
they  take  it  out,  and  put  it  011  ropes  in  the  fun  and  air 
to  dry.  When  it  is  thoroughly  dried  and  hard,  they 
cut  it  into  pieces  of  two  or  three  inches  long,  and 
throw  it  into  a  pan  or  caldron,  which  is  ready  with 
boiling  oil  and  fuet  fuflicient  to  hold  it,  where  it  boils 
till  it  be  very  clear  and  red  when  cut.  After  this  they 
take  it  out,  and  fet  it  to  drain  ;  and  when  all  is  thus 
done  it  Hands  to  cool,  and  jars  are  prepared  to  put  it 
up  in,  pouring  upon  it  the  liquor  in  which  it  was  fried; 
and  as  foon  as  it  is  thoroughly  cold,  they  flop  it  up 
clofe.  It  will  keep  two  years  ;  will  be  hard,  and  the 
hardefl  they  look  upon  to  be  the  befldone.  This  they 
dilh  up  cold,  fometimes  fried  with  eggs  and  garlic, 
fometimes  Hewed,  and  lemon  fqueezed  on  it.  It  13 
very  good  any  way,  either  hot  or  cold 

MEATH,  commonly  fo  called,  or  othersvife  Eajl 
Meath,  to  diilinguiHi  it  from  the  county  called  JVeJl 
Meath  :  A  county  of  Ireland,  in  the  province  of 
Leinller,  bounded  by  the  counties  of  Cavan  and  Louth 
on  the  north,  the  Irilh  channel  on  the  eaH,  Kildare 
and  Dublin  on  the  fouth,  and  WeH  Meath  and  Long¬ 
ford  on  the  wed.  It  is  a  fine  champaign  country,  a- 
bounding  with  corn,  and  well  inhabited.  It  returns 
14  members  to  parliament  ;  and  gives  title  of  earl  to 
the  family  of  Brabazan.  It  contains  3  26,480  Irifh 
plantation  acres,  139  parilhes,  12  baronies,  and  fix 
boroughs  ;  chief  town  Trim.  This  diflrict  being  the* 
mofl  ancient  fettlement  of  the  Belgians  in  Ireland,  the 
inhabitants  were  eHecined  the  eldeil  and  moll  honour¬ 
able  tribe  :  from  which  feniority  their  chieftains  were 
eleiled  inon?rchs  of  all  the  Belgue  ;  a  dignity  that  was 
continued  in  the  Hy-n-Faillian  without  intermiffion, 
until  the  arrival  of  the  Caledonian  colonies,  under  the 
name  of  I  uath  de  Danan,  when  Conor- Mur,  chief¬ 
tain  of  thefe  people,  obtained,  or  rather  ufurped,  the 
monarchial  throne,  obliged  Eoehy  Failloch,  with  fe¬ 
veral  of  his  people,  to  crofs  the  Shannon,  and  ellablilh 
themfelves  in  the  prefent  county  of  Rofcoinmon,  where 
Crothar  founded  the  palace  of  At  ha  or  Croghan,  a 
ci  re  u  in  flail  ee  which  brought  011a  long  and  bloody  war 
between  the  Belgian  and  Caledonian  races,  which  was 
not  finally  terminated  until  the  clofe  of  the  4th  cen- 
tury,  when  the  Belgian  line  was  rellored  in  the  perfow 
of  O’Nial  the  great,  and  continued  until  Briam  Bo- 
romh  ufurped  the  monarchial  dignity,  by  depofing 
Malaehy  O’Malaehlin,  about  the  year  1001  Tuathai 
T  etdlhomar,  by  a  decree  of  the  Tarah  affembly,  fepa- 
rated  certain  large  tia£ls  of  land  from  each  of  the  four 
provinces,  where  the  borders  joined  together;  whence, 
under  the  notion  of  adopting  this  fpot  for  demefne 
lands  to  fupport  the  royal  houfehold,  he  formed  the 
county  or  kingdom  of  Meath,  which  afterwards  be¬ 
came  the  peculiar  inheritance  of  the  mouarehs  of  Ire¬ 
land,  In  each  of  the  portions  thus  fepurated  from 
the  four  provinces,  Tuathai  caufed  palaees  to  be  creat¬ 
ed,  which  might  adorn  them,  and  commemorate  the 
name  in  which  they  had  been  added  to  the  royal  do¬ 
main.  In  the  track  taken  out  of  Munfler,  he  built 
the  palace  called  Flachtaga,  where  the  facred  fire,  to 
called,  was  kindlcal,  and  where  all  the  priells  and  druids 
annually  met  on  the  lail  day  of  O&ober  ;  on  the  evening 
of  which  day  i;  was  enadted,  that  no  other  fire  ihoul d 
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he  ufed  throughout  the  kingdom,  in-  order  that  all  the  pointment 
fires  might  be  derived  from  this,  which  being  lighted 
np  as  a  lire  of  faerifice,  their  fuperftition  led  them  to 
believe  would  render  all  the  rell  propitious  and  holy  ; 
and  for  this  privilege  every  family  was  to  pay  three¬ 
pence,  by  way  of  acknowledgment  to  the  king  of 
M unfter.  The  fecond  royal  palace  was  ere  died  in  the 
proportion  taken  out  of  Connaught,  and  was  built  for 
the  affembly  called  the  convocation  of  \  ifneach,  at 
which  all  the  inhabitants  were  fummoned  to  appear  on 
the  til  day  of  May,  to  offer  faerifice  to  M  or  Bel, 
the  god  of  fire,  in  whofe  honour  two  large  fires  being 
kindled,  the  natives  ufed  to  drive  their  cattle  between 
them,  which  was  fuppoftd  to  be  a  prefervatiye  for 
them  againff  accidents  and  diilempers,  and  this  was 
called  Beal-  Tinne,  or  Bel -Tine,  or  the  feltival  of  the 
god  of  fire.  The  king  of  Connaught  at  this  meeting 
claimed  a  horfe  and  arms  from  every  lord  of  a  manor 
or  chieftain,  as  an  acknowledgement  for  the  lands  ta¬ 
ken  from  that  province,  to  add  to  the  territory  of 
Meath.  The  third  was  that  which  Tailtean  c retted  in 
the  part  taken  from  Ullter,  where  the  fair  of  that  name 
was  held,  which  was  remarkable  for  this  particular 
cireumitance,  that  the  inhabitants  brought  their  clul- 
dren  thither,  males  and  females,  and  contracted  them 
in  marriage,  vs  here  the  parents  having  agreed  upon 
articles,  the  young  people  were  joined  accordingly  ; 
every  couple  contracted  at  this  meeting,  paid  the  king 
of  UUter  an  ounce  of  filver  by  way  of  acknowledge¬ 
ment.  The  royal  maniion  of  Tarali,  formerly  destroy¬ 
ed  by  fire,  being  re-built  by  1  withal,  on  the  lands 
originally  belonging  to  the  king  of  LeinUer,  wan  rec¬ 
koned  as  the  fourth  of  thefe  palaces  ;  but  as  a  fabric 
of  that  name  had  flood  there  before,  \vc  do  not  hud 
that  any  acknowledgment  was  made  for  it  to  the  king 
of  Leinfter. 

Meath,  with  Clonmacnoisy  is  a  bifhop’s  fee,  valued  in 
the  king’s  books  at  L.  373  :  7  :oi<  Sterling,  by  an 
extent  returned  anno  28th  Elizabeth  ;  but,  by  a  former 
extent  taken  anno  3Cth  Henry  VIII.  the  valuation  a- 
inounts  to  L.  373,  12  s.  which  being  the  largefl  and 
nr  oil  profitable  for  the  king,  is  the  rneafure  of  the  hr  t 
fruits  at  this  day.  This  fee  is  reputed  to  be  worth 
annually  L.  3400.  There  were  formerly  many  Lpit- 
copal  fees  in  Meath,  as  Clonard,  Duleek,  Kells, 

Trim,  Ardbraccan,  Donfhaghlin,  Slainc,  and  Ivonre, 
befides  others  of  lefs  note  ;  all  thefe,  except  Duleek 
and  Kells,  were  confolidated,  and  their  common  fee 
was  fixed  at  Clonard,  before  the  year  1  j  52  ;  at  which 
time  the  diviftons  of  the  bilhoprics  in  Ireland  was  made 
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and  vote  of  the  majority.  1  hv  diocefe 
is  divided  into  twelve  rural  deaneries. 

Of  Ci.os MJCNois,  r.ozu  annexed  to  Meath:  There  is 
no  valuation  of  this  fee  in  the  king’s  books  ;  but  it 
is  fuppofed  to  be  included  in  the  extent  of  the  fee  of 
Meath,  taken  anno  30th  Henry  VIII.  The  chapter 
of  this  fee  confided  anciently  of  dean,  chanter,  chan¬ 
cellor,  treafurcr,  archdeacon,  and  twelve  prebendaries, 
but  mod  ot  the  pofTcfiions  of  them  have  fallen  into 
lay-hands.  At  prefent  the  deaneiy  is  the  only  Pa,t 
of  the  chapter  which  fnbfids,  to  which  the  prebend  of 
Cloghran  is  annexed,  and  he  hath  a  feud  of  office, 
which  appears  to  have  been  the  ancient  Epifcopal  feal 
of  this  fee.  This  fee  was  founded  by  St  Kiarau,  or 
Ciaran,  the  younger,  in  548  or  549;  and  Derinod, 
the  foil  of  Cerondl,  king  of  Ireland,  granted  the  iite 
on  which  the  cliurch  was  built. 

IVcJl  Mfath.  See  Wlstmeith. 

MEATUS  auditorius.  See  Akatomy,  nJ  139* 
MEAUX,  an  ancient  town  of  France,  in  Brie,  with 
a  bilhop’s  fee,  feated  in  a  place  abounding  in  corn  and 
cattle,  on  the  river  Marne,  which  divides  it  into  two 
parts,  and  its  trade  confids  in  corn,  wool,  and  cliee  e. 
E.  Long.  2.  >8.  N.  Lat.  48.  58. 

MECjENAS,  or  Mechekas  (C.  Cilmus\ a  cele¬ 
brated  Roman  knight,  defeended  from  the  kings  of 


Etruria.  He  has  tendered  himfelf  immortal  by  his 
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by  John  Paparo,  cardina]-prielt,  entitled  cardinal  ot 
bt  Lawrence  in  Damafo,  then  legate  from  Pope  Lu- 
gene  III.  to  the  Irifh.  This  divifion  was  made  in  a 
Synod  held  on  the  6th  of  March  in  the  abbey  of  Mel- 
lifont,  or,  as  feme  fay,  at  Kells  ;  and  the  two  fees  of 
Duleek  and  Kells  afterwards  fubroitted  to  the  fame 
fate.  The  conllitution  of  this  diocefe  is  Angular,  ha¬ 
ving  no  dean  nor  chapter,  cathedral,  or  economy. 
Under  thebifhop,  the  archdeacon  is  the  head  officer,  to 
whom,  and  to  the  clergy  in  general,  the  conse  delire 
iffued  while  hilltops  were  elective.  1  he  aflairs  of  the 
diocefe  are  traufadled  by  a  fynod,  in  the  nature  ot  a 
chapter,  who  have  a  common  feal,  which  is  annua  y 


liberal  patronage  of  learned  men  and  of  letters  ;  and 
to  his  prudence  and  advice  Atiguflus  acknowledged 
himfelf  indebted  for  the  fecurity  he  enjoyed.  His 
fondnefs  for  plea  fine  removed  him  from  the  reach  ot 
ambition  ;  and  lie  preferred  dying,  as  lie  was  born,  a 
Roman  knight,  to  all  the  honours  and  dignities  which 
eitiier  the  friendlliip  of  Anguilus  or  his  own  popula- 
rity  could  heap  upon  him.  To  the  interference  or 
Meexnas,  Virgil  owed  the  retribution  of  his  lands  , 
and  Horace  was  proud  to  boall  that  his  learned  friend  • 
had  obtained  his  forgivenefs  from  the  emperor,  for 
joining  the  caufe  of  Brutus  at  the  battle  of  I  hilippi. 
Meexnas  was  himfelf  fond  of  literature  ;  and,  ac¬ 
cording  to  the  nfoll  received  opinion,  he  wrote  a  hil- 
tory  of  animals,  a  journal  of  the  life  of  Auguflus,  a 
treatife  on  the  different  natures  and  kinds  of  precious 
Hones,  befides  the  two  tragedies  of  OChivia  and  I  ro- 
metliens,  and  otlier  things,  all  now  loll.  He  died  eight 
years  before  Cltriil  ;  and  on  his  death-bed  he  parti¬ 
cularly  recommended  his  poetical  friend  Horace  to  the 
care  and  confidence  of  Auguflus.  Seneca,  who  has  li¬ 
berally  commended  the  genius  and  abiliticsof  Meexnas, 
has  not  with  held  his  cenfurc  from  his  diffipation,  iw 
dolenee,  and  effeminate  luxury.  Prom  the  patronage 
and  encouragement  which  the  princes  of  heroic  ai. 
lyric  poetry  among  the  Latins  received  front  the  a 
vourite  of  Auguflus,  all  patrons  of  literature  have  ever 
fince  been  called  Mecenates.  Virgil  dedicated  to  him 
his  Georgies,  and  Horace  his  odes. 

MECCA,  an  ancient  and  very  famous  town  of  Alia, 
in  Arabia  the  Happy;  feated  on  a  barren  fpot,  in  a 
valley  furrounded  with  little  hills,  about, a  day  s  jour 
ney  from  the  Red-Sea.  It  is  a  place  of  no  ilrength, 
having  neither  walls  nor  gates,  and  the  buildings  are 
very  mean.  That  which  fnpports  it  is  the  refort  of  a 
ureat  many, theufaud  pilgrims  annually,  for  the  (hops 
b  -  -  ■  i  n  ..  The  inhabitant* 


chapter,  who  have  a  common  leal,  wmc.i  «>■>“— *7  fa  f  ,,  ,  ,  ~  befides 

lodged  in  the  hands  of  one  of  the  body,  by  the  up-  are  feared y  ope.,  all  the  year  befides 


Mecca. 
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_  a[e  P00r>  v<-*ry  thin,  lean,  and  fwarthy.  x  ne  nuts 

about  the  town  are  very  numerous  ;  and  confid  of  a 
black. lh  rock-,  feme  of  then,  half  a  mile  in  circumfe¬ 
rence.  On  the  top  of  one  of  them  is  a  cave,  where 
they  pretend  Mahomet  ufuallv  retired  to  perform  his 
c  cvot.ons,  and  hither  they  affirm  the  greateft  part  of 
!  !!'  r“kora"  was  brought  him  by  the  angel  Gabriel. 
J  he  town  has  plenty  of  water,  and  yet  little  garden- 
Hufl ;  but  there  are  fcveral  forts  of  good  fruits  to  be 
lad,  fuch  as  grapes,  melons,  water-melons,  and  cu¬ 
cumbers.  1  here  are  alfo  plenty  of  flieep  brought  thi- 
t.i.-r  to  he  fold  to  the  pilgrims.  It  (lands  in  a  very 
hot  climate  ;  and  the  inhabitants  ufually  deep  oil  the 
tops  of  their  houfes  for  the  fake  of  coolncfs.  In  or- 
t.er  t ,  protctl  themfelves  from  the  heat  through  the 
ay,  they  carefully  (hut  the  windows,  and  water  the 
llreets  to  refrefl,  the  air.  There  have  been  indances 
of  pe.fo.is  fuffocated  in  the  middle  of  the  town  by  the 
burning  wind  called  Simoom. 

As  a  great  number  of  the  people  of  diftindion  in 
Me  province  of  Hedsjas  (lay  in  the  city,  it  is  better 
built  than  any  other  in  Arabia.  Ainongd  the  beaut  i- 
iul  edifices  it  contains,  the  mod  remarkable  is  the  fa¬ 
mous  A  aba,  or  Caaba,  “  The  lioufc  of  God,”  which 
%vas  held  m  great  veneration  by  the  Arabs  even  before 
Mahomet  s  time. 

No  Chri Ilian  dare  go  to  Mecca  ;  not  that  the  ap- 
proach  to  ,t  is  prohibited  by  any  exprefs  law,  or  that 
e  {e.nfLl,lc  Pfrt  tlie  Mahometans  have  any  thinr 
to  o  > j <- Ct  to  it ;  but  on  account  of  the  prejudices  of 
the  people,  who,  regarding  this  ground  as  facred,  think 
Chr.ftians  unworthy  of  fetting  their  foot  on  it;  it 

would  be  profaned,  in  the  opinion  of  the  fuperttiti- 
oiurtf  rt  was  trod  upon  by  infidels.  The  people  even 

imrVe’  r  lat  ?hnft,ans  are  Prevt-,nted  from  approach¬ 
es  hy^fomefupcTnatural  power;  and  they  tell  the 

furrm?ndM  ’  n'h?  ^aS  the  hills  that 

furround  Mecca,  all  the  dogs  of  the  city  came  out,  and 

and  T"  1  3nd  who’  k'inbr  (lrllrk  with  this  miracle, 
anil  the  auguft  appearance  of  the  Kaba,  immediately 

tl  t  -ffi  tl mr  an-  l\  “  thcrcfore  t(>  PrefunJ 
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The  hills  perform  his  devotions'there.  If  that  law  was  rigour- 
oufly  enforced,  the  concourfe  of  pilgrims  would  be 
prodigious,  and  the  city  would  never  be  able  to  con 
tain  the  multitudes  from  all  the  countries  where  the 
Mahometan  religion  prevails.  We  mud,  therefore 
(uppofe,  that  devotees  alone  perform  this  duty,  and 
that  the  others  can  ealily  difpenfe  with  it.  Tliofe 
whofe  circumdances  do  not  permit  a  long  abfence 
have  the  l.berty  of  going  to  Mecca  by  a  fukditute — 
A  hired  pilgrim,  however,  cannot  go  for  more  than 
one  perfon  at  a  time  ;  and  he  mud,  to  prevent  frauds 
bring  an  atteftation  in  proper  form,  from  an  Imam  of 
Mecca,  that  he  has  performed  the  requifite  devotions 
on  behalf  of  fuch  a  perfon,  either  alive  or  dead  ;  for 
after  the  deceafe  of  a  perfon  who  has  not  obeyed  the 
Jaw  during  his  life,  he  is  dill  obliged  to  perform  the 
journey  by  proxy. 

The  caravans,  which  are  not  numerous,  when  we 
confider  the  immenfe  multitude  of  the  faithful,  are 
compofed  of  many  people  who  do  not  make  the  jour¬ 
ney  from  purpofes  of  devotion.  Thefe  are  merchants, 
who  think  they  can  trai.fport  their  merchandizes  with 
more  lafety,  and  difpofe  of  them  more  eafily ;  and 
contractors  of  every  kind,  who  furnilh  the  pilgrims, 
and  ‘he  jobbers  who  cfcort  the  caravans,  with  necefTa- 
nes.  1 1ms  ,t  happens,  that  many  people  have  gone 
often  to  Mecca,  folcly  from  views  of  intereil.  The 
mod  confidence  of  thofe  caravans  is  that  of  Syria 
commanded  by  the  Pacha  of  Damafcus.  It  joins  at 
fon.e  didauce  the  fecond  from  Egypt,  which  is  con- 
duded  by  a  Bey,  who  takes  the  title  of  Emir  Hadsji. 
One  comes  from  Yemen,  and  another,  lefs  mime- 
rous,  from  the  country  of  Lachfa.  Some  fcattered  pil¬ 
grims  arrive  by  the  Ked  Sea  from  the  Indies,  and  from 
f  ,,1  ,,  ’m"  c-dabhfhmeiits  on  the  coads  of  Africa, 
he  1  erfians  conic  in  that  which  departs  from  Bag- 

,v  rl  p  P  'We  °f,C.nndl,a°r  to  this  lad  is  bedowed 

th  •  r^nf  dC  laV  a'ild  ,1S  Vcry  i,,crat!ve»  for  lie  receives 
Ur  ranfoms  of  the  heretical  Pcrfians. 

It  is  of  confequence  to  a  pilgrim  to  arrive  early  at 
the  ho.y  places.  Without  having  been  prefent  from 
t I  t  begmmng  at  all  the  ceremonies,  and  without  l.a- 

VlIi£T  Dcrron-n^  .nr*.**..  ...i . r  i 

man 


0  - *  ^  ^iticrvc  ins  reunion,  a  Irrenrh  verv  ,  V"  -  — *  ‘’“1°  13  rtIJ  honour 

was  prevailed  on  to  accompany  the  Emir  advantage;  C°'T  d  1  1C  -1  urks’  for  confers  real 

<lu»Uty  of  phyncL/;  but  at  the  refpecYed  It'  ^  Vh°  aUain  ft  to  be  much 

very  ind  (lation,  he  was  forced  to  fubmit  to  circum-  mL  a  •  IU  lnffecluoncy,  however,  in  the  Maho- 

cd.on,  and  then  he  was  permitted  to  continue  his  jour  the  I  ,  dom,n,ons’  'bows  how  much  the  obfervatiou  of 
ne>': ,  ,  h'S  J°Ur '  ™  Uw  commanding  pilgrimages  is  negleded.  A  fi- 

A, though  the  Mahometans  do  not  allow  Europeans  who  awSf”  T™""  the  0r‘L'ntaI  Chriilians, 

go  .o  Mecca,  they  do  not  refufe  to  give  their  de  or  Mok  emulous  of  the  title  of  Hadsji 

-iptiona  of  the  Kaba,  and  informal  with  l±^_wh\ch  !*  S™  to  P'V™  of  their  coL 


to 

fenaiV'f  M""“nst!”rt,,r0  ''*h  of  th, 

(imilar  mark,  which  gives  noticeo  'b  •  ^  a 


i  ,  o  -  -  -  }  pilgr..ilo  V/*  Lutii  com- 

cient  that  !h  orde5  to  acquire  this  title,  it  is  not  Effi¬ 
cient  that  the  perron  has  made  the  journey  to  Jerufa- 

ud  !1  '  m!rV'  f°  haVe  key,t  the  P*“Over  in  that  c  ty, 

and  liave  aifided  at  all  the  ceremonies  of  the 

-■d[ter  a!'  t,ie  ebential  ceremonies  are  over,  the  pil- 
gr  m  next  mormng  move  to  a  place  where  they  fay 
Abraham  went  to  offer  up  his  fon  Ifaac,  which  L 
about  two  or  three  miles  from  Mecca  :  here  they  pitch 
their  tents,  and  then  throw  feven  fmaU  (tones  again d 

perform^  'ar%  T  bul'dm*-  This-  as  they  aifinn,  is 
performed  in  defiance  of  the  devil.  Every  one  then 

purchafes  a  (hcep,  which  is  brought  for  tluTt  purpofc, 

eating 


M  E  C  [  7s 

n  :j,  eating  fome  of  it  themfelves,  and  giving  the  reft  to  the 
Laics,  poor^eople  who  attend  upon  that  occalion.  Indeed 
r  "  thefe  are  miferable  objefts,  and  fnch  ftarved  creatures, 
that  they  feena  ready  to  devour  each  other.  After  aft, 
one  would  imagine  that  this  was  a  very  fapftified  place ; 
and  yet  a  renegado  who  went  in  pilgrimage  thither, 
affirms  there  is  as  much  debauchery  piaftifed  here  as  in 
any  part  of  the  Turkilh  dominions.  It  is  miles  from 
jodda,  the  fea-port  town  of  Mecca,  and  220  fouth- 
euft  of  Medina.  It  Long.  40.  55.  N.  Lnt.  21.  45. 

MECHANICAL,  an  epithet  applied  to  whatever 
relates  to  mechanics  :  thus  wc  fay,  mechanical  powers, 
eaufes,  &c.  See  the  articles  Power,  Cai-se,  See. 

The  mechanical  philofophy  is  the  fame  with  what  is 
ethtrwife  called  corpufcuLir  philofophy.  See  Cob. p  u s- 

This  manner  of  reafoning  is  much  ufed  in  medicine  5 
and,  according  to  Dr  Quincy,  is  the  refult  of  a  tho¬ 
rough  acquaintance  with  the  ftrufturc  of  animal  bo¬ 
dies  :  for  confidering  an  animal  body  as  a  compofition 
out  of  the  lame  manner  from  which  all  other  bodies  are 
formed,  and  to  have  aft  tliofe  properties  which  concern 
a  phylician’s  regard,  only  by  virtue  of  its  peculiar  con- 
ftiuftion  ;  it  naturally  leads  a  perfon  to  conlidcr  the 
i  fcvtral  parts,  according  to  their  figures,  contexture, 

M  E  C  H 
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and  ufe,  either  as  wheels,  p  allies,  wedges,  levers, 
ferews,  cords,  canals,  ilrainers,  &c.  For  which  pur- 
pofe,  continues  he,  it  is  frequently  found  helpful  to 
defrgn  in  diagrams,  wlratfoever  of  that  kind  is  under 
confideration,  as  is  cuftomary  in  geometrical  demon* 
ftrations. 

For  the  application  of  this  doftrine  to  the  human 
body,  fee  the  article  Medicine. 

Mechanical,  in  mathematics,  denotes  a  conftruc- 
tion  of  ionic  problem,  by  the  afliilance  of  inftruincnts, 
as-  the  duplicating  of  the  cube  and  quadrature  of  t.ie 
circle,  in  contradlllinCtion  to  tint  which  is  done  in  an 
accurate  and  geometrical  manner. 

Mechanical  Curve,  is  a  curve,  according  to  Dcf- 
cartes,  which  cannot  be  defined  by  any  algebraic  equa¬ 
tion  ;  and  fo  Rands  contradiftinguiihed  from  algebraic 
or  geometrical  curves. 

I Aibr.it/.  and  others  call  thefe  mechanic?.!  curves- 
tranfaidmta ',  and  diffent  from  Dcfcaites,  in  excluding 
them  out  of  geometry.  Leibnitz-found  a  new  kind  ot 
tranfcendcntal  equations,  whereby  thefe  eur\es  are  de¬ 
fined  :  but  they  do  not  continue  conftantlv  the  fame  ) 

in  all  points  of  the  curve,  as  algebraic  one.  do.  Sec 
the  article  Transcendental. 


A  N  I  C  S, 


IN  the  drift  fenfe  of  the  word,  denotes  the  method 
of  conftrufting  machines  to  be  fet  In  motion,  and 
to  anfwer  fome  ufeful  purpofes,  by  certain  powers, 
either  natural  or  artificial.  According  to  this  defini¬ 
tion,  the  nature  of  the  powers  themfclves  is  not  the 
objeft  of  mechanical  invefligation,  but  rattier  the  ef¬ 
fect  of  them  upon  the  paffive  bodies  which  we  call 
machines;  and  the  conftrufting  of  thefe  in  fnch  a  man¬ 
ner,  that  the  powers  may  aft  upon  them  with  the  Ieaft 
poffible  obftruftion,  and  produce  the  intended  efleft 
to  the  greateft  advantage,  is  the  perfeftion  of  Me¬ 


chanics.  .  . 

It  is  ufual,  in  treatifes  upon  this  fubjeft,  to  begin 
with  an  inveftigation  of  the  properties  of  matter  it  felt, 
and  of  central  forces ;  but  the  former  is  not  to  be  in- 
veftigated  by  mechanical  means,  and  the  latter  belong 
fo  much  to  aftronomy,  that  very  little  needs  to  be  faid 
upon  them  in  this  place;  for  which  reafon  we  refer  to 
the  articles  Astronomy,  Matter,  and  Motion,  for 
a  difeufiion  of  thefe  fubjefts.  In  treating  of  mecha¬ 
nics,  therefore,  we  lhall  begin  with  a  dcfcription  of 
what  are  commonly  called  the  mechanic  powers  ;  and  af¬ 
terwards  confidcr  the  various  ways  in  which  they  may 
be  modified,  in  order  to  produce  the  efTcdts  expected 
from  them. 


Sect.  I.  Of  Material  or  Mechanical  Power  in 
general 


§  I .  ProduSion  of  Motion  and  Reft* 

Im  mechanics  every  thing  is  called  a  power  which 
Is  capable  of  afting  upon  a  folid  body  ;  and  every  power 
which  can  aft  upon  matter  is  fuppofed  to  be  material, 
without  regarding  any  abftrufe  /peculations  concern¬ 


ing  its  nature.  Hence  the  force  of  gravity,  of  elec¬ 
tricity,  of  lire,  of  air,  of  water,  the  power  of  animals, 
of  bodies  prefling  or  impinging  with  violence  upon  one 
another,  .are  all  accounted  mechanical  power*  when  ap¬ 
plied  to  fet  machines  in  motion.  r 

As  any  Angle  power,  when  applied  to  a  material  Reft  prodo* 
body,  will  fet  it  in  motion  in  proportion  to  its  quan-  artkmtf* 
tity,  fo  the  aftion  of  an  oppofite  power  upon  the  fame  two  t>I,po. 
body  produces  r ell.  'Hus  may  be  eaiily  conceived  ;  fire  powers*, 
for  fuppoflng  two  men  to  pull  a  log  of  wood  with 
equal  degrees  of  ilrength  in  directions  exaftly  oppolitc 
to  one  another,  the  log  will  remain  immoveable.  In 
like  manner,  if  we  put  in  a  weight  into  one  feule  of  a 
balance,  motion  will  be  produced  ;  but  left  is  the  cer¬ 
tain  confequcnce  of  counterpoiflug  it  with  an  equal- 
weight  in  the  oppofite  feale.  When  a  weight  is  fuf- 
pended  freely  in  the  air,  we  are  apt  to  imagine  that  it 
is  afted  upon  by  no  force  whatever;  but  we  will  fuon- 
difcoveF  our  miitake,  by  withdrawing  the  prefinre  of 
the  air  from  one  fids;  for  the  body  then,  inftcad  of 
remaining  at  reil,  will  move  with  great  violence  to  one 
fide,  and  even  contrary  to  the  direftiou  of  gravity  it- 
felf,  unlefs  it  be  extremely  heavy.  Whether  reft  be  in 
all  cafes  produced  by  the  aftion  of  oppofite  powers 
upon  the  fame  fublLance,  is  a  fpeculation  to  be  diicufied 
under  the  article  Motion. 

§  2.  Of  Ref  Jinnee. 

When  any-  moving  power  is  flopped  by  a  fixed 
obftacle,  fo  that  it  can  proceed  no  farther,  we  fay  ^ 
that  it  is  refifted  by  that  cbflacle.  In  this  calc  we  are  u! , in  are 
apt  to  imagine  that  there  is  no  force  exerted  by  the  cmfes  ot  rc- 
refilling  obftacle  ;  but  it  is  found  by  experience,  that 
reffance  is  to  all  intents  and  purpofes  equivalent  to  a 
6  power 
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1  power  equal  and  contrary  to  that  which  is  impelled 
again  ft  the  i  Wilting  obftacle.  This  is  exemplified  in 
the  cafe  of  a  man  ilanding  in  a  boat,  and  pulhing  with 
a  pole  againlt  the  bank  of  a  river  or  lake.  In  this 
tale  every  one  knows  that  the  boat  will  go  oil  in  a 
direction  contrary  to  that  in  which  he  pufties  ;  but  if 
the  boat  be  faftened  by  means  of  a  hook  and  rope  to 
that  part  of  the  pole  which  is  between  the  man’s  body 
and  the  bank,  the  boat  will  remain  immoveable  by 
reafon  of  the  equality  betwixt  the  adion  of  the  man 
upon  the  pole  forward,  and  of  the  boat  upon  the 
fame  pole  backward.  Thus,  in  fig.  i.  when  the  man 
pufties  with  the  pole  C  again!!  the  bank  D,  in  the  di- 
rediion  CA,  the  boat  B  will  be  carried  away  from 
the  bank  in  the  diredion  AC;  but  if,  by  means  of  the 
rope  E,  the  boat  be  faftened  to  the  pole  AC,  the  re¬ 
coil  of  the  boat  in  the  diredion  AC  will  be  juft  equal 
to  the  pufti  given  by  the  man  in  the  dirediion  CA,  fo 
that  no  motion  will  eufue  let  him  exert  ever  fo  much 
ftreugth.  Hence  we  fee,  that  by  means  of  a  refifting 
obftacle  a  power  may  be  made  to  counteradl  itfelf,  fo 
that  a  motion  or  tendency  to  it  may  be  produced  in 
any  dirediion  ;  and  in  this  cafe,  as  well  as  in  the  for¬ 
mer,  reft  is  produced  by  the  oppofition  of  two  con¬ 
trary  forces. 

The  very  fame  effedl  would  follow,  though  we  ftiould 
fuppofe  the  man  in  the  boat  not  to  pufti  again!!  the 
bank  or  any  fixed  obftacle,  but  again!!  another  boat 
faftened  by  means  of  a  rope  to  his  own.  In  this  cafe 
both  the  boats  will  recede  from  each  other  till  the 
rope  be  ftretched  ;  after  which  they  will  both  remain 
immoveable,  unlefs  they  be  acted  upon  by  fome  power 
external  to  both.  If  both  boats  be  at  liberty!  they 
will  mutually  recede  from  each  other  till  they  tret  be¬ 
yond  the  reach  of  the  pole. 

liefiri lance,  whatever  we  may  fpeculate  about  it 
feems  ultimately  to  depend  on  the  power  of  gravity 
joined  with  that  of  cohefion.  Thus  a  weight  of  too 
pounds,  even  when  fufpended  in  the  free!!  manner  we 
can  imagine,  will  relift  much  more  than  20  pounds  fuf¬ 
pended  111  the  fame  manner  ;  and  though  hard  bodies 
refilt  to  a  great  degree,  yet  unlefs  connected  with  fome 
very  heavy  body,  they  are  eafily  moved  out  of  their 
place;  and  the  immenfe  gravitation  of  the  whole  rlobe 
of  earth,  we  may  jultly  fuppofe  to  be  the  fource  of  all 
refiltance  whatever  to  mechanical  powers. 

On  the  whole,  therefore,  we  may  eonlider  refiftance 
as  an  adive  power  ;  but  the  adion  of  which  is  confined 
to  a  very  limited  fpace,  or  to  the  Angle  point  of  eon- 
ad  ,  though  feveral  experiments  tend  to  fhow,  that 
even  before  adual  contact  bodies  ihow  a  very  percep¬ 
tible  degree  of  refiftance.  *  p  P 


$  3-  Oj  the  Communication  of  Power. 

opo“ thM  pr°pcrt>'  ofbod;« 

*  ir  ,  '  caH  neither  communicate  motion  hv 

lmpulle  nor  bv  Dreffnre  'ri—  a  un  Dy 

c  •  P^imre.  1  he  molt  common  mcthnA 

pJeffuTwlST  m°ti0u  in  l,le  Mechanical  way  isbv 
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Clifts,  the  ci'ift  remarkable  of  which  will  be  Polh,rf  A 
out  under  the  article  Motion.  1  ^ 

The  motion,  which  by  means  of  an  hard  inflexible v 
body  is  communicated  to  any  other,  may  be  confined 
to  a  Angle  point,  or  it  may  be  diftufed  over  any  afti™. 
able  fpace.  Thus,  in  fig.  2.  let  us  fuppofe  that  any 
anigiiable  power  is  applied  to  the  point  E,  unrino- 
from  E  towards  D;  the  whole  of  that  force  will  reft 
upon  the  point  of  contad  betwixt  the  ball  C  and  the 
line  BD.  The  weight  if  placed  exadly  perpendicu- 
lar  to  the  horizon,  will  remain  upright,  without  in- 
dining  either  to  one  fide  or  other;  for  the  power  of 
refiftance  in  the  line  BD  is  exadly  equal  to  the  im- 
pulfeofthe  weight  lying  upon  E;  fo  that  it  is  in 
the  lame  fituation  with  the  man  and  boat  in  the  firft 
example,  when  he  had  the  boat  hooked  to  the  pole 
with  which  he  pufticd  again!!  the  bank.  If  inftead  of 
oppofing  the  end  of  the  refifting  body  BD  to  the  ball 
V  we  place  them  in  the  pofition  reprefented  in  fiLr  - 
then  the  whole  of  the  power  will  reft  upon  any  point  * 
of  the  line  BD  we  plea  fe  For  if  we  fuppofe  the  line 
TC  to  drive  the  lme  BI)  before  it  in  the  pofition  re- 
prefented  in  the  figure,  it  is  plain  that  the  whole  force 
of  that  lme  w,U  be  d.fcharged  for  a  moment  upon  the 
line  !•,  or  upon  any  obftacle  we  choofe  to  put  in  its 
way  another  part  of  the  line;  but  if  we  place 
wo  fupports  or  refiftances  to  the  moving  line  BD,  as 

^  G  ln  !.'?•  4-  11  1S  equally  plain,  that  one  half  of 
the  power  will  reft  upon  the  one  and  one  half  upon 

l  ,?.°imr'-  u°r  tlK  "hok  forcC  forward  the 

and  if  T  ",  .V  C-rta'n  and  dctermined  quantity  ; 
and  if  d  vided  betwixt  two  obftacles,  each  of  thefe 

mult  undoubtedly  bear  one  half.  I„  like  manner,  if, 

each  n£lS'  thc.  P°'ver  bc  .oppofed  by  four  obftacles, 
each  ot  them  will  bear  only  one-fourth  part;  and  fo 

on  if  we  fuppoie  it  oppofed  by  ever  fo  many.  For 

lutdv  nc  mWa  f  t0  bu  af'fined)  h°Wever>  ft  «  abf°- 
lute  y  ncceftary  that  the  force  on  E  ad  in  a  line  di- 

redly  perpendicular  upon  BD  ;  that  the  obftacles  be 

<  at  equal  diltances,  comparatively  fpeakimr,  from  C- 

exadr1'!1’  fF  andG>  &C-  «»t  ‘they  be  of 

anS  !  mf  T  ,he,ght’  for  thus  on'y  the  prefturc, 
tqniC  mo,.lon’  can  be  '*ade  uniform  in 
all  pa  ts.  On  this  principle  depends  in  a  great  mea- 

air  other  PerffU°n  .of  P™*t!nS  Preffes,  oil  p  re  fits,  and 
ail  other  machines  intended  to  produce  a  violent  and 

uniform  preirure  upon  any  broad  and  flat  furface. 
difthfll  n'  7  Tr  Vlngk  point  ma>'  thus  b* 

hrl  ?  V  ?  bro:ld  Alrfacc>  h  that  Upon  a 

^^i^Tcenymted  upon  a  f,ngie  p°fnt  °** 

‘  luifate  of  finall  diincufiou,  as  in  fig.  6.  Here  it  is 

or'anv  ^  prc,Aire  is  apPlicd  t0  the  b’ne  AB*> 

I*  n  .}  Pa[c  °Plt  111  j*  perpendicular  diredion,  mull  be 
fuftamed  by  the  point  1)  ;  for  if  there  was  no  reft  ft 

Aft’  |S,rmt  W°uld.  be  dnvcn  a^°ng  with  the  line 

fried  o  m?rfnt  ‘4 'V38  il°PPed  the  Power  which 
urged  .  on  mult  hkewife  be  flo1)ped.  It  ,‘s^rue  that 

f  t  hePL°'VCpndid,rrdly  PcrPtlKlicular  to  the  point 
either  in  llnc  GD  be  fupported  that  it  cannot  move 
e  her  to  one  lide  or  to  another,  the  impulfe  will  bc 

>ut  momenta, y;  but  of  this  we  ft, all  treat  at  large  in  . 
the  fubfequent  part  of  this  article.  On  the  principle 

ehnirts”  a°nC<1  dKPe.nds  111  a  Sr«t  degree  thc  force  of 
gnnkts,  augers,  boring  gimlets,  See. 

§  2.  Of 
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^wcr.Cal  §  4*  changing  the  Direction  of  a  Power  Into  one  dU 

_  _  reClly  oppofite . 

This  in  all  cafes  is  only  to  be  accomplifhed  by  the 
application  of  a  power  greater  than  that  of  which  we 
wifh  to  change  the  direction.  Thus,  in  fig.  2.  fuppofe 
we  wifh  to  change  the  dire&ion  of  the  power  at  E 
from  the  dire&ion  AC  to  that  of  CA,  we  will  find  it 
impoffible  to  do  fo  by  any  other  means  than  the  ap¬ 
plication  of  a  greater  power  from  D  towards  C.  If 
the  two  powers  arc  equal,  there  will  be  no  motion 
whatever ;  and  the  degree  of  motion  produced  at  laft 
will  only  be  the  difference  betwixt  the  two  powers. 

If  it  be  wanted  therefore  to  produce  a  power  in  the 
direction  CA,  equal  and  oppofite  to  that  in  the  direc¬ 
tion  AC,  one  mull  be  applied  in  the  dire&ion  CA 
'double  to  the  foimer.  This  principle  is  different  from 
that  fir  ft  mentioned,  in  which  motion  is  produced  by 
pu  filing  agaiuft  a  fixed  obftacle  while  the  moving 
power  is  not  refilled  oh  the  oppofite  fide;  for  here  the 
power  of  gravity,  or  whatever  wc  fuppofe  to  a&  upon 
E,  refills  according  to  its  quantity,  and  the  whole  is 
in  the  fituation  of  the  1  oat  when  hooked  to  the  pole 
fig.  I.  To  produce  motion,  therefore,  a  new  force  nmft 
be  applied,  as  if  a  perfon  was  to  pnfli  from  the  bank 
1)  again  ft  the  hooked  pole  of  the  boat  in  that  figure. 
The  principle  juft  now  laid  down  does  not  militate 
againil  the  apparent  afeent  of  bodies  by  the  action  of 
gravity,  or  the  repulfion  of  elaflic  balls  from  one  an¬ 
other  by  win*  is  called  the  power  of  claftjcity.  In 
both  cafes  a  greater  power  is  applied  than  the  limple 
force  of  gravity,  and  with  the  excefs  of  this  power  the 
body  afeends,  as  fhali  be  afterwards  fhovvn. 

C  r  Of  the  Motion  produced  by  two  or  more  Powers 

oCting  upon  ci  Jiody  in  directions  oblique  to  each  other* 

As  the  a&ion  of  two  powers  in  dire&  oppofition 
to  each  other  is  attended  with  the  dtftru&ion  of  both 
if  the  powers  are  equal,  and  of  one  of  them  if  they 
are  unequal;  fo  the  a&ion  of  powers  directed  oblique¬ 
ly  upon  one  another  is  produ&ive  of  motions  in 
various  dirc&ions,  according  to  that  of  the  acting 

The  motion  produced  by  the  a&ion  of  two  powers 
is  always  in  the  diagonal  of  the  parallelogram  exprefTed 
bv  thefe  powers.  Thus,  in  fig.  7.  let  the  body  A 
be  a&ed  upon  at  once  by  two  forces,  one  of  which 
would  carry  it  from  A  to  B  in  the  fame  time  that  the 
other  would  carry  it  from  A  to  C.  i  lie  body  wi  1 
then  deferibe  AD,  the  diagonal  of  a  fquare,  in  the  time 
that  it  would  have  deferibed  one  of  the  fides  by  a 
fine*;  power  applied  to  it.  This  is  in  confluence  of 
its  obeying  both  forces;  as  it  is  evident  that  it  has 
moved  as  far  as  from  A  to  B,  and  hkewife  from  A  to 
C,  which  is  precifely  the  effect  that  the  two  powers 
would  have  had  upon  it  feparately.  In  this  cafe  the 
body  Iras  acquired  a  greater  power  than  it  would  have 
had  from  a  fingle  power,  but  lefs  than  it  would  have 
acquired  from  the  union  of  the  two  powers  if  they 
had  a  died  dire&ly  in  concert  with  each  other;  becauie 
the  diagonal  of  a  fquaie  is  lefs  than  the  fum  of  the 
fides,  and  the  power  with  which  any  body,  moves  is 
exa&ly  proportioned  to  its  velocity.  If,  initead  or 
fuppofing  the  forces  equal,  we  fuppofe  one  of  them  con- 
fiderably  greater  than  the  other,  then  the  greater  force 
Vol.  X.  Part  II. 
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will  carry  the  body  farther  in  its  own  dire&ion  than  the 

other,  and  the  whole  will  be  represented  by  a  paralle-  b _ ^ — i<i 

logram,  as  in  fig.  8.  In  this  cafe  it  is  evide  t  that 
the  body  has  moved  exa&ly  in  conformity  to  the  di¬ 
rection  of  both  powers,  viz.  the  whole  length  of  AB, 
and  the  whole  length  of  AC.  In  this  cafe  alfo  the 
lofs  of  motion  is  lefs  than  in  the  former;  hecaufe  the 
length  of  the  oblong  parallelogram  approaches  much 
nearer  to  the  fum  of  the  tides  than  the  diagonal  of  a 
fquare;  and  the  greater  inequality  there  is  betwixt  the 
fides,  the  lefs  power  is  loft. 

If,  inftead  of  a&ing  at  right  angles  to  each  other, 
the  direction  of  the  powers  forms  an  acute  angle,  as 
in  figs.  9,  10,  11,  the  power  pioduced  will  he  con- 
fidciably  greater  than  either  of  the  original  ones;  and 
the  more  acute  the  angle  is,  the  greater  will  be  the 
augmentation,  as  is  evident  from  an  infpe&ion  of  the 
figures.  The  reafon  of  this,  though  not  quite  fo  ob¬ 
vious,  is  the  fame  with  the  former.  Thus  the  body 
A  in  fig.  9.  had  it  been  a&ed  upon  by  only  one 
power,  viz.  that  denoted  by  AB,  would  have  been  at 
B,  or  earned  as  far  forward  as  E,  the  half  of  the  dia« 
gonal;  its  oblique  direction  upward  not  being  taken 
into  the  account.  Had  it  been  a&ed  upon  by  the 
force  AC  alone,  it  would  have  been  at  C  with  an  ob¬ 
liquity  as  far  down  as  the  other  is  up.  As  thefe  ob¬ 
liquities,  however,  are  in  contrary  directions,  they 
nmft  of  necefiity  deftroy  one  another;  and  therefore 
the  body  moves  neither  to  one  fide  nor  another,  but 
proceeds  with  the  fum  of  the  dirc&  foiccs  of  the 
powers,  or  thofe  by  which  they  move  in  the  ftnught 
diagonal.  But  either  of  the  two  powers  would  have 
brought  it  forwaid  as  far  as  E;  of  confequence  both 
conjoined  mull  carry  it  011  to  D,  the  whole  length  of 
the  diagonal.  Thus  it  appears,  that  when  a  body  is 
a&ed  upon  by  two  powers  which  partly  confpire  to¬ 
gether,  the  power  produced  will  be  the  exa&  fum  of 
them  as  far  as  they  do  confpire,  and  the  lofs  ariles 
entirely  from  the  oppofition  betwixt  them  ;  for  all 
powers  which  do  nut  directly  confpire,  oppofc  one 
another  in  a  certain  degree.  Hence  when  the  a&ing 
forces  make  an  obtufe  angle  with  each  other,  as  in 
figs.  12,  1  3,  there  is  then  a  very  great  lofs  of  power,  P!ate«' 
bee  a  ufe  there  is  fueh  an  oppofition  betwixt  them;  and  ^cLXXxnh 
it  is  only  that  fmall  part  of  their  motion  which  a&s  in 
concert  that  can  produce  any  in  the  body  a&ed  upon: 
but  this,  as  in  the  former  cafe,  is  exa&ly  double  to 
what  it  would  be  if  only  one  of  them  a&ed  upon  the 
body  Thus,  in  fig.  12.  the  whole  dire&ion  of  the 
powers  from  E  to  B,  and  from  B  to  C,  is  in  abfolute 
oppofition  to  each  other;  and  therefore,  fuppofing 
them  equal,  mull  be  totally  loft.  In  the  dire&ion  Al) 
they  confpire;  and  therefore  the  body  will  move  twice 
as  far  in  that  dire&ion  as  is  exprefted  by  that  of  the 

A  a  1  A  .  n  nr 
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lines  in  the  figure ;  that  is,  from  A  to  D,  initead  of . 
only  from  A  to  E,  which  is  the  limit  of  each  of  the 
forces.  In  cafes  of  this  kind,  the  more  obtufe  the 
angle  is  at  which  the  forces  aft,  the  greater  is  the  lofs 
of  power,  as  is  evident  from  an  infpc&ion  of  figs,  i  2, 

Some  who  are  but  beginning  to  the  ftudy  of  nic-Qpp0f,t;0* 
chanics  may  be  embarrafted  in  their  ideas  how .  two  betwixt 
forces  a&ing  at  right  angles  to  each  other  can  in  any^r°"er* 
manner  of  way  oppofe  each  other,  as  in  fig.  7.;  as  we  n^ht  angle* 
find  that  a  body  defeending  by  the  force  of  gravityvoimc)ovr# 
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imaginable.  But  this  will  eafily  be  underilood  from 
fig.  14.  which  is  only  a  fquare  turned  into  another  po¬ 
ll  ure.  Here  it  is  plain  timt  the  powers  AB  and  AC 
oppofe  each  other  as  much  as  they  confpire  ;  that  is 
in  the  proportion  of  half  the  diagonal  of  the  fquare  : 
this  quantity  therefore  is  totally  loft,  and  the  body 
proceeds  with  the  other  half ;  which  being  doubled 
on  account  of  each  of  the  powers  proceeding  with  one 
half  of  the  diagonal,  gives  the  whole  diagonal  for  the 
total  motion  produced. 

But  however  plain  this  may  appear  from  an  infpec- 
tion  of  the  figure,  it  is  by  no  means  fo  apparent  when 
we  come  to  try  it  by  numbers.  Thus,  fuppofing  each 
of  the  fides  AB  and  AC  to  be  5,  the  diagonal  of  the 
fquare  will  be  nearly  7.07 i;  but  if  from  the  fum  of 
the  fides  10  we  take  this  number,  or  half  of  it  from 
each  number,  we  will  have  only  2.919  for  the  whole 
motion,  inftead  of  the  diagonal  7.071  which  is  the 
reality.  From  an  infpedion  of  the  figure  alfo  we 
plainly  fee,  that  if  one  diagonal  is  gained  by  the 
powers  confpiring  together  or  acting  in  concert,  an¬ 
other  is  loft  by  their  oppofition.  It  is  natural  there¬ 
fore  to  inquire,  How  can  any  two  powers  gain  or  lofe 
more  than  their  own  quantity;  for  the  two  powers 
taken  together  amount  but  to  ten ,  but  the  two  diago¬ 
nals,  one  of  which  is  gained  and  the  other  loft,  amount 
between  them  to  upwards  of  fourteen  ?  To  folve  this 
feeming  paradox,  we  muil  confider,  that  as  the  diago¬ 
nal  of  the  fquare  A  BCD,  fig.  14.  is  generated  from 
the  two  fides  AB  and  CD,  fo  thefe  fides  themfelves 
may  he  accounted  the  diagonals  of  two  other  fmaller 
iquares  a  BAE  and  AE£C,  fig.  15.  each  of  the  fides  of 
which  is  half  the  diagonal  of  the  large  one.  From 
the  fum  of  the  fides  of  thefe  fquarts,  which  to  the  large 
fquare  are  the  fource  of  power,  it  is  evident  that  a  di¬ 
agonal  maybe  taken  and  another  remain,  becaufe  each 
6  of  the  fides  is  half  a  diagonal. 

Allpoweis  Hence  we  not  only  fee  that  every  mechanical  power 
are  com-  we  are  acquainted  with  may  be  derived  from  two 
others^  ^  ot^ers>  ^ut  have  a  demonftration  that  it  adually  is  fo  ; 

not  only  becaufe  this  fuppofition  explains  the  pheno¬ 
mena,  but  becaufe  we  are  involved  in  an  inexplicable 
contradi&ion  if  we  fuppofe  any  thing  elfe,  for  no 
power  can  lofe  more  than  its  own  quantity  ;  and  if  it 
lofes  more  than  one  half,  it  can  never  produce  effe&s 
equivalent  to  another  half;  which  we  fee  nnift  be  the 
cafe,  if  wTe  fuppofe  any  two  unorfainated  powers  ac¬ 
ting  upon  one  another  at  right  angles,  or  indeed  any 
other  way,  though  the  fuppofition  of  their  a&ing  at 
right  angles  makes  the  matter  more  plain  than  any 
other.  This-  leads  to  a  very  curious  foecukition  con¬ 


cerning  the  origin  of  mechanical  motion,  of  which 


trine. 


7.07 1  pounds  fattened  to  it  by  a  firing,  and  put  over  Mechanic 
the  pin  F,  fituated  any  where  in  the  diagonal  line  ^wtr. 
FAG  ;  and  let  us  add  ever  fo  much  weight,  provided  * ¥  ' 
it  be  done  to  D  and  C  in  the  proportion  of  five,  and 
to  E  in  that  of  7.071,  the  body  A  will  remain  fuf- 
pended  in  the  air  without  altering  its  pofition  in  the 
leaft. 

If,  inftead  of  making  the  weights  equal,  we  make 
one  exceed  the  ’other  in  any  proportion,  the  weight 
neeeflary  to  counteract  them  will  never  be  required 
equal  to  both,  but  will  always  be  in  proportion  to  the 
diagonal  of  the  parallelogram  of  which  the  weights 
reprefent  the  fides.  Thus,  in  fig.  17.  if  we  fuppofe 
the  body  A  pulled  in  the  direction  AB  by  the  weight 
G  of  four  pounds,  and  in  the  direction  AC  by  the 
weight  II  of  three  pounds,  it  will  be  kept  fufpended 
by  the  weight  F  of  five  pounds  put  over  the  pin  E, 
placed  any  where  in  the  diagonal  line  EAD.  For 
the  diagonal  AD  is  equal  (by  Prop.  47.  Book  1.  of 
Euclid)  to  the  fquare-root  of  the  fum  of  the  fquares 
of  the  fides  AB  and  AC,  or  CD  and  BD.  But  the 
fquare  of  AB  is  4X4.Tr  16  pounds,  and  that  of  AC  is 
3X3  =  9  pounds  by  the  fuppofition  ;  and  16+9  =  25, 
the  fquare-root  of  which  is  5  ;  and  thefe  proportions 
will  be  found  to  hold  invariably  in  whatever  way  we 
apply  mechanical  powers ;  though,  when  they  ad;  at 
oblique  angles,  the  diagonals  mull  be  calculated  by 
other  methods. 

If,  however,  we  fet  any  of  the  powers  at  liberty, 
we  fhall  find  that  none  of  them  will  continue  the  fame 
even  for  a  moment.  If  we  fuppofe  any  of  them  to  be 
the  power  of  gravity,  which  is  the  moil  conftant  and 
equable  we  are  acquainted  with,  this  is  found  to  in- 
creafe  prodigioufiy  ;  and,  on  the  other  hand,  if  we  fup¬ 
pofe  one  of  them  to  be  a  projedile  force,  as  of  a  ftone 
thrown  by  the  hand,  we  will  find  in  like  manner,  that 
it  will  be  diminifhed  to  a  great  degree  in  a  very  little 
time.  In  all  caies,  however,  where  a  body  is  aded 
upon  by  two  forces  either  increafing  or  decreafing,  un- 
lefs  both  increafe  or  decreafe  exadly  in  proportion  to 
their  original  quantity,  the  body  aded  upon  will  dc- 


feribe  a  curve.  Thus,  in  fig.  18.  fuppofe  the  body  A  Curvelinc 


y  an  account  is  given  under  the  article  Motion. 
Sxperiment  Hitherto  we  have  confidered  both  the  powers  not. 
illuftrating  only  as  equal  at  the  beginning,  but  as  continuing  fo 
|J1iest^hof  throughout  their  whole  courfe  :  but  this  is  a  fuppofi- 
*  5  CC~  *™n  which  fcarcely  exifts  in  nature,  unlefs  the  powers 
are  kept  from  exerting  themfelves  otherwife  than  by 
fimple  preffure.  Thus,  in  fig.  16.  fuppofing  the  body 
A  pulled  in  the  diredion  A  B  by  the  weight  D  of 
five  pounds  put  over  the  fixed  pin  B>  and  pulled  in 
the  diredion  AC  by  C,  another  weight  of  five  pounds, 
fattened  to  it  by  a  firing  ;  the  whole  will  be  kept  in 
ihe  pofition  reprefented  in  the  figure  by  a  weight  of 


to  be  aded  upon  by  two  equal  powers  A b  and  Ac  ;  at  ar  motior 
the  end  of  the  firft  moment  it  will  be  at  dy  the  end  ofhow  P*0- 
the  diagonal  of  the  fmaJl  fquare  Abed :  but  if  now^uce^' 
the  force  Ac  be  increafed  to  double  what  it  was  in  the 
preceding  moment,  the  body  will  at  the  end  of  the 
fecond  moment  be  at  g ,  the  extremity  of  the  parallelo¬ 
gram  defg ;  and  by  another  increment  of  the  fame 
power,  will  be  at  the  end  of  the  third  moment  at  l> 
and  fo  on.  This  is  fimilar  to  the  motion,  of  falling 
bodies,  of  which  we  fhall  treat  hereafter ;  but  if  one 
of  the  powers  diminifhes  inflead  of  increafing,  the 
phenomena  will  be  different.  Thus,  in  fig.  19.  fup- 
pofing  the  body  at  A  to  be  aduated  the  firft  moment 
by  the  two  forces  A b  and  Ac;  at  the  end  of  that  mo¬ 
ment  it  will  be  at  the  extremity  of  the  diagonal  Ad  ; 
but  next  moment,  fuppofing  the  power  Ac  to  be  di- 
minifhed  one  half,  the  other  remaining  the  fame,  it 
will  then  be  at  g,  and  the  third  moment  at  f  thus 
deferibing  another  kind  of  curve.  If,  while  one 
of  the  powers  decreafes  the  other  increases,  a  third 
kind  of  curve  will  be  generated  ;  and  by  proper 
management  of  thefe  powers,  the  body  may  be  made 
to  dcfciibc  the  fegment  of  a  circle,  as  in  fig.  20  ;. 

where 
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Mechanical  where  it  is  manifefl  that  one  power  continually  de- 
?owcr-  creafes  while  the  other  increafcs. 

The  following  machine  has  been  contrived  to  illu- 
ftrate  the  operation  of  oblique  powers  upon  each  other, 
follow-  A  BCD  is  a  wooden  fquare,  fo  contrived  that  the 
in*  the  part  BEFC  may  draw  out  from  it  or  be  pufhed  back 
of  at  plcafure.  To  this  is  joined  a  pulley  H,  freely  mo- 
obhque  v(nnr  upon  its  axis,  which  will  be  at  H  when  the  piece 
Eig.ai.  pnHicd  in,  and  at  b  when  it  is  drawn  out.  To  this 
part  let  the  ends  of  a  flraight  ware  k  be  fixed,  fo  as  to 
move  along  with  it  under  the  pulley ;  and  let  the  ball 
G  be  made  to  Hide  eafily  upon  the  wire.  A  thread 
7 n  is  fixed  to  this  ball,  and  goes  over  the  pulley  to  I  ; 
by  which  means  the  ball  may  be  drawn  up  on  the  wire 
parallel  to  the  fide  AD,  when  the  part  BEFC  is  pufh¬ 
ed  as  far  as  it  will  go  into  the  fquare  :  but  when 
this  part  is  drawn  out,  the  ball  mufl  be  carried  along 
with  it  parallel  to  the  bottom  of  the  fquare  DC. 
Thus  the  ball  may  be  drawn  either  perpendicularly  up¬ 
ward  by  pulling  the  thread  m,  or  moved  horizontally 
by  pulling  out  the  part  BEFC,  in  equal  times  and 
through  equal  fpaces,  each  power  a6ling  equally  and 
feparately  upon  it.  But  if,  when  the  ball  is  at  G, 
the  upper  end  of  the  thread  be  tied  to  the  pin  I,  in 
the  corner  A  of  the  fixed  fquare,  and  the  moveable 
part  BEFG  be  drawn  out,  the  ball  will  then  be  adled 
upon  by  both  the  powers  together :  for  it  will  be 
drawn  up  by  the  thread  towards  the  top  of  the  fquare, 
and  at  the  fame  time  carried  with  its  wire  k  towards 
the  right  hand  BC,  moving  all  the  while  in  the  diago¬ 
nal  line  L,  and  will  be  found  at  g  when  the  Hiding 
part  is  drawn  out  as  far  as  it  was  before  ;  which  then 
will  have  caufed  the  thread  to  draw  up  the  ball  to  the 
top  of  the  infide  of  the  fquare,  juft,  as  high  as  it  was 
before  when  drawn  up  fingly  by  the  thread  without 
moving  the  Hiding  part. 

Of  bodies  If  a  body  is  adled  upon  by  three  forces,  the  invefti- 

a died  upon  gation  becomes  fomewhat  more  complex,  though  it 
by  three  Js  dill  eafily  explained  on  the  foregoing  principles, 

ferces.  Thus,  in  fig.  22.  let  the  body  A  be  pulled  fidewife  in 

oppofite  diredlions  by  the  two  equal  weights  G  G  put 
over  the  pins  B  and  C,  and  diredlly  downward  by  the 
weight  H,  the  fame  with  G.  In  this  cafe  it  is  plain, 
that  each  of  the  weights  G  and  G  fuftain  one  half  of 
the  weight  H  ;  and  as  both  taken  together  are  double 
in  quantity  to  H,  it  might  be  fuppofed  that  they 
would  be.abundantly  able  to  keep  the  body  A  in  its 
pofition.  The  cafe,  however,  is  very  different.  As 
each  of  the  weights  G  fuftains  only  one  half  of  H,  it 
follows  that  H  adls  only  with  one  half  of  its  weight 
upon  them.  The  body  A,  therefore,  is  pulled  in  the 
diredlion  AC  and  AB  by  two  powers,  each  of  which 
is  as  2,  and  in  the  dire&ion  AF  by  two,  which  are 
only  as  one.  With  the  force  AB,  therefore,  were  it  to 
a 61  upon  it  fingly,  it  would  deferibe  the  diagonal  AD, 
and  with  that  AC  it  would  deferibe  the  diagonal  AE. 
Thefc  two  diagonals  are  in  truth  the  forces  by  which 
it  is  now  a&uated,  andtheeffeft  is  precifely  according 
to  the  principles  already  laid  down.  By  each  of  them 
taken  feparately,  the  body  would  be  brought  down  to 
F  ;  their  lateral  a6lion  being  in  oppofite  dircdlions 
deftroys  itfelf ;  and  by  their  conjundl  adlion,  the  body 
would  be  brought  down  to  double  the  fpace  AX' ,  that 
is  to  H,  and  confequently  would  deferibe  the  diago¬ 
nal  of  the  fmall  fquare  ADHE ;  which  diagonal  is 
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equal  to  the  fide  of  the  large  one,  and  the  very  fame  Mechanical 
that  the  body  would  have  deferibed  though  the  two  *>°'vcr*  , 
lateral  weights  had  not  been  prefent.  *  ir 

Hence  it  appears,  that  though  we  pujl  a  body  ever 
fo  ftrongly  by  firings  in  a  dire6lion  oppofite  to  each 
other,  it  will  flill  require  an  equal  weight  to  retain  it 
in  equilihrio  ;  that  is,  fuppofing  the  firings  to  be  per- 
fedlly  flexible.  There  may  indeed  be  a  deception  in 
making  an  experiment  of  this  kind  ;  for  the  body  will 
never  defeend  as  far  as  H,  nor  near  that  diflance  ;  but 
then  it  mufl  be  obferved,  that  when  the  firings  begin 
to  bend  in  the  middle,  the  weights  G  G  a6l  in  a  di- 
rcdlion  different  from  what  they  did  originally,  and 
pull  the  body  upwards  inflead  of  laterally  ;  in  which 
cafe,  it  mufl  cither  remain  at  reft,  as  in  fig.  23.  or 
move  upwards,  as  in  fig.  24. 

When  the  powers  ad.  in  the  diredion  AB  and  AC, 
fig.  23.  one  half  of  the  weight  H  is  fuftained  by  each 
of  them.  The  body  is  therefore  pulled  in  the  direc¬ 
tions  AB  and  AC  by  two  powers,  each  of  which  is  as 
2  ;  and  in  the  dircdlion  AF  by  other  two,  each  of 
which  is  as  1.  By  the  power  AB  it  would  be 
made  to  move  in  the  diagonal  AD  of  the  parallelo¬ 
gram  ABDF  ;  and  by  the  power  AC,  in  the  diago¬ 
nal  AE  of  the  parallelogram  ACFE  ;  but  thefe  dia¬ 
gonals  arc  equal  and  contrary  to  each  other,  and  there¬ 
fore  deftroy  each  other;  of  confequence  the  body  re¬ 
mains  at  reft. 

In  fig.  24.  the  body  A  with  the  weight  H  ap¬ 
pended  to  it  is  placed  nearer  to  the  point  B  than  to 
C  by  one-third.  Of  confequence,  as  will  afterwards 
be  explained,  it  bears  two- thirds  of  the  weight 
H,  while  C  fuftains  only  one-third.  The  adling  pow¬ 
ers,  therefore,  are  now  the  diagonals  of  two  unequal 
parallelograms.  One  power  draws  the  body  in  the  di- 
re6.lion  AB  with  a  force  as  3,  while  the  weight  H 
draws  it  in  the  dire£lion  AH  with  a  force  as  2. 

By  it,  therefore,  the  body  would  be  drawn  in  the  di- 
re6lion  of  the  diagonal  AD  of  the  parallelogram 
BDEA.  On  the  other  hand,  it  is  a£led  upon  by  the 
power  AC,  which  is  like  wife  as  3,  while  the  weight 
H  draws  it  down  with  a  force  only  as  1  By  this, 
therefore,  it  would  be  drawn  in  the  dire&ion  of  the 
line  AG,  the  diagonal  of  the  parallelogram  ACGF. 

We  mufl  now  make  tlicfe  two  diagonals  the  fides  of 
a  third  parallelogram  A  DIG  ;  and  in  the  diagonal 
A I  of  this  parallelogram  it  will  go,  for  the  reafons  al¬ 
ready  given.  - 

If  four  or  more  forces  a£l  upon  a  body  in  different  of  bodies 
diredlions,  the  cafe  becomes  very  complicated;  and  if  aft  <;d  upon 
many  powers  be  employed,  it  will  by  no  means  be  eafy'l,y  f,ur  oc 
to  determine  a  priori  which  way  the  body  will  tend  ^re  ^or* 
Cafes  of  this  kind,  however,  feldom  occur  in  pradlical 
mechanics  ;  and  when  they  do,  it  will  be  better  to  de¬ 
termine  them  by  adlual  experiment  than  by  a  tedious 
inveftigation,  which,  after  all,  may  be  liable  to  a  mif- 
take.  We  forbear,  therefore,  to  give  more  examples; 
though,  if  the  reader  inclines  to  exercife  his  ingenuity, 
he  muft  proceed  upon  the  plan  already  laid  down,  viz. 
by  combining  the  different  powers  together  ;  forming 
diagonals  from  thefc  parallelograms  ;  combining  thefc 
diagonals  into  a  third  fet  of  parallelograms  ;  and  the 
diagonals  thence  rcfulting  into  a  fourth  fet,  Sec.  until  at 
lafl  a  fingle  011c  is  met  with  prevailing  over  all  the  reft, 
or  two  deftroying  each  other.  If  one  prevails,  the 
4  Z  2  body 
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body  will  more  in  that  direction  ;  but  if  two  deftroy  meter,  fo  that  it  (hall  equal  in  weight  the  ball  of  done  Mechanic 


Of  the  va- 
1  ious  ways 
in  which 
powers 
may  he 
produced. 


oo ay  wm  more  in  tnat  airection  ;  out  it  two  deltroy  meter,  to  that  it  mail  equal  in  weight  the  ball  of  ftone 
each  other,  the  body  will  remain  at  reft. — It  muft  alfo  or  of  metal,  it  will  have  the  very  lame  force  with  that 
be  obferved,  that  in  making  drawings  of  this  kind,  the  ball ;  and  in  like  manner,  it  might  be  made  to  have  a 
longcll  line  always  reprefents  the  greateft  power,  and  momentum  equal  to  the  metallic  balls,  though  not 

that  without  a  Tingle  exception  to  the  contrary.  By  without  a  very  confiderable  increafe  of  fize _ Great  Mr  At- 

mere  mechanical  conftru&ion,  therefore,  with  fcale  and  mafTes  of  matter  will  therefore  fupply  the  place  of wood's  ob 
compafs,  we  may  be  able  to  afeertain  the  direction  of  great  velocity  :  and  hence  Mr  Atwood  obferves  that  fervatior‘ 
oblique  powers  to  as  great  accuracy  as  we  can  ever  the  battering-rams  ufed  by  the  ancients  were  no  lefsci* th?  an 
have  occafion  for  in  practice..  .  ^  powerful  in  beating  down  the  walls  of  cities  than  the  tering.J 

We  (hall  conclude  this  fubjeft  with  obferving,  that  modern  artillery.  “  The  battering-rams  of  the  an-rafllf* 
as  every  power  certainly  is  produced  by  the  action  cients  (fays  he)  con  filled  of  very  large  beams  of  wood 
of  two  others,  fo  it  may  le  by  innumerable  others,  terminated  by  folk!  bodies  of  brafs  or  iron  ;  fuch  a 

mafs  being  fufpended  as  a  pendulum,  and  driven  partly 
by  its  gravity  and  partly  by  the  force  of  men  againft 
the  walls  of  a  fortification,  exerted  a  force  which,  in 
fome  refpe&s,  exceeded  the  irtmoft  effedls  of  our  bat¬ 
tering  cannon,  though  in  others  it  was  probably  infe¬ 
rior  to  the  modern  ordnance.  To  compare  the  ef- 
feds  of  the  battering-ram,  the  metal  extremity  of 
which  fuppofe  equal  to  a  24  pounder  wjth  a  cannon¬ 
ball  of  24  pounds  weight  ;  in  order  that  the  two  bo¬ 
dies  may  have  the  fame  effeft  in  cutting  a  wall  or  ma¬ 
king  a  breach  in  it,  the  weight  of  the  aries  mull  ex¬ 
ceed  that  of  the  cannon  ball  in  the  proportion  of  the 
fquare  of  1700,  the  velocity  of  the  ball*,  to  the  *  See  the 
fquare  of  the  velocity  with  which  the  battering  ramanicIe 
could  be  made  to  impinge  againft  the  wall  expreftei C]Urn{'^ 
in  feet.  If  this  may  be  eftimated  at  10  feet  in  a  fe- 
cond,  the  proportion  of  the  weights  will  be  that  of 


lwu  uLucia,  iu  il  may  tr  uy  iniiumcrauic  Olliers. 

Thus,  in  fig.  25.  the  power  AD  may  he  produced  by 
the  two  fidcs  of  the  fquare  ABDC  ;  by  the  fides 
of  the  oblique-angled  parallelogram  A al)l,  of  the 
fmaller  parallelogram  AcDd  ;  or  of  the ’large  paralle¬ 
logram  AE,  DF,  & c-  Hence  it  is  cafy  to  produce 
any  power,  whether  ftrong  or  weak,  from  the  action 
of  any  two  powers  whofe  direction  we  have  at  our  com¬ 
mand, without  regard  to  their  quantity.  1  f  we  make  the 
generating  powers  confpire  together,  a  ftrong  one  will 
be  produced;  or  if  they  oppofe  each  other  to  a  certain 
degree,  they  will  produce  a  weak  one.  The  flrongeft 
that  can  be  produced  by  any  two  powers  is  when 
they  adt  the  fame  way  in  a  dired  line. 

§  6.  Of  the  Relation  betwixt  Velocity  and  Power. 


Hitherto  we  have  fuppofed  the  bodies  to  be  mo¬ 
ved  not  to  make  any  refiftance  to  motion  in  any  direc¬ 
tion,  unlefs  oppofed  by  a  fixed  obftacle  ;  in  which  cafe, 
velocity  and  power  would  be  the  fame  tiling  ;  and  thus 
rt  always  appears  to  be  when  we  reprefent  powers  by 
lines  upon  paper.  But  when  we  come  to  pra&ice, 
matters  turn  out  very  different.  A  ball  of  cork  mo¬ 
ving  with  any  degree  of  velocity  will  not  have  an  equal 
power  with  one  of  wood  moving  with  the  fame  velo¬ 
city  ;  neither  will  a  wooden  ball  have  the  fame  power 
with  a  metallic  one.  Among  the  metals  themfelves, 
too,  there  is  a  difference  ;  for  the  lighter  metals  are  in¬ 
ferior  in  power  to  the  heavier  ones.  Gravity,  there¬ 
fore,  mu  ft  be  accounted  the  power  which  gives  to  mo¬ 
ving  bodies  what  we  call  their  force  or  momentum  ;  for 
according  to  the  weight  of  a  body,  fo  will  its  impulfe 
always  be,  and  that  whether  it  moves  upwards,  down¬ 
wards,  fidewife,  or  in  a  circle.  The  abfolute  power  of 
a  body,  therefore,  muft  be  meafured  by  comparing  the 
gravity  of  different  bodies  together,  and  denoting  one 
of  them  by  unity  ;  making  the  other  2,  3,  4,  See.  ac¬ 
cording  as  it  is  twice,  thrice,  or  four  times,  the  fpeci- 
fic  gravity  of  the  former.  Thus  let  an  hollow  ball  of 
metal  be  filled  with  water  ;  if  the  ball  be  very  thin,  we 
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about  2,890,000  to  100,  or  of  28,900  to  1 ;  the 


lowance  for  it  in  the  calculation.  Suppofing  the  weight 
of  this  ball  then  to  be  1,  if  it  moves  with  a  velocity 
of  10  feet  in  a  fccond,  its  abfolute  force  or  mo¬ 
mentum  will  he  10X1  =  10;  a  ball  of  ftone  of  equal 
fize  which  weighs  three  times  as  much  as  the  former, 
if  moved  with  an  equal  velocity,  will  have  a  force  of 
10X3  =  30;  a  ball  of  tin  which  weighs  7  times  as 
much,  will  have  a  momentum  of  70;  and  a  ball  of  gold 
or  platina  would  have  a  momentum  of  190  or  zco. 

1  his  will  alfo  hold^  exadlly,  by  increalhig  the  quan¬ 
tity  of  matter,  where  it  is  deficient  in  fpeciiic  gravity. 
Ihus,  if  the  hollow  metallic  ball  be  incrcafed  in  dia- 
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weight  of  the  battering  ram  therefore  muft  be  346 
ton.  In  this  cafe  the  battering-ram  and  the  cannon¬ 
ball,  moving  with  the  velocities  of  10  and  1700  feet 
refpeftively  in  a  fecond,  would  have  the  fame  cheft  in 
penetrating  the  fubilance  of  an  oppofed  obftacle  :  but 
it  is  probable  that  the  weight  of  the  aries  never  a- 
mounted  to  fo  much  as  is  above  deferibed  ;  and  con- 
feqnently  the  effects  of  the  cannon-ball  to  cut  down 
walls  by  making  a  breach  in  them,  muft  exceed  thofe 
of  the  ancient  battering-rams  :  but  the  momentum  of 
thefe,  or  the  impetus  whereby  they  communicated  a 
(hock  to  the  whole  building,  was  far  greater  than  the 
litmoll  force  of  cannon-balls  ;  for  if  the  weight  of  the 
battering-ram  were  no  more  than  170  times  greater 
than  that  of  a  cannon-ball,  each  moving  with  its  re- 
fpe&ive  velocity,  the  moments  of  both  would  be  equal ; 
but  as  it  is  certain  that  the  weight  of  thefe  ancient 
machines  was  far  more  than  170  times  our  heavieft 
cannon-balls,  it  follows,  that  their  moment  or  impetus 
to  (hake  or  overturn  walls,  &c.  was  far  fupciior  to 
that  which  is  exerted  by  the  modern  artillery.  And 


may  let  its  weight  pafs  unnoticed,  or  we  ma  make  a  1-  fi  “  c  ”  ir  ^  „  fZZtZTZllT^  tu 
lowance  for  it  in  the  calculation.  Supoofimr  the  weight  J  W,H,  ' ">rer!eral  be 


proportioned  to  the  means  which  are  ufed  for  their  de¬ 
molition,  the  military  walls  of  the  moderns  have  been 
conftru&ed  with  lefs  attention  to  their  folidity  and 
mafiy  weight  than  the  ancients  thought  a  neccfi’ary 
defence  againft  the  aries;  that  fort  of  cohefive  fmn- 
nefs’  of  texture  which  refills  the  penetration  of  bo¬ 
dies  being  now  more  neceflary  than  in  ancient  times  t 
but  it  is  man  1  fell,  that  even  now  folidity  or  weight 
in  fortifications  alfo  is  of  material  confequence  to 
the  effectual  conflru&ion  of  a  wall  or  battery." 
Ibis  difference  between  the  momentum  and  force 
of  penetration  is  exemplified  in  knives,  wedges,  or 
5  any 
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[icUm'calany  fliarp  inftru-ments,  where  a  hidden  blow  will  cauie 
3  niueh  deeper  penetration  than  a  weight  vaflly  greater 
^  than  could  be  flirred  from  the  earth  by  the  foree  of 
the  blow. 


§  7*  Of  *he  Multiplication  and  Incnafc  of  Power. 

We  have  now  feen  that  power,  abfolutely  fo  called, 
a£h  in  a  kind  of  double  capacity,  viz.  either  when  it 
imprefles  a  great  velocity  upon  a  fmall  quantity  of  mat¬ 
ter,  or  when  it  impreffes  a  fmall  velocity  upon  a  great 
quantity  of  matter.  It  mutt,  however,  be  remarked,  that 
the  matter  we  fpeak  of  is  always  fuppofed  fubjeft  to  the 
laws  of  gravity  ;  for  what  would  be  the  confequence 
cf  putting  a  body  in  motion  which  had  no  gravity 
we  eannot  pofiibly  eoneeive,  becaufe  we  never  faw 
any  fuch  body.  Philofophers  indeed  mention  the  vis 
Inertia  of  matter  as  property  dillinA  from  gravity ;  but 
the  arguments  in  favour  of  this  property  are  now  ge¬ 
nerally  looked  upon  to  be  inconclufive,  and  gravity 
and  the  vis  inertia  looked  upon  to  be  the  fame. 

The  two  modes  in  which  abfolute  power  a&s,  come 
precifely  to  the  fame  thing  whether  the  velocity  be 
great  or  fmall:  for  it  is  evident,  that  when  two  pounds 
move  with  the  velocity  of  I,  it  is  the  fame  thing  with 
one  pound  moving  until  the  velocity  of  2;  the  veloci¬ 
ties  as  well  as  powers  being  exactly  the  fame.  But 
there  is  a  third  way  in  which  power  may  be  directed, 
in  which  it  has  not  the  relation  to  velocity  already 
mentioned  ;  and  that  is,  by  limple  preffure,  where  no 
motion  is  admitted.  Thus  may  the  fmalleft  power  be 
made  to  augment  itfelf  to  an  inconceivable  degree,  as 
in  fig.  26.  Here,  fuppofe  the  body  A  to  prefs  direft- 
ly  downwards  upon  the  line  AB  fattened  to  the  fmall 
wheel  B,  moveable  upon  an  axis.  If  we  fuppofe  the 
extremity  of  the  line  at  A  to  be  fupported  fo  that  it 
fhall  not  fall  to  a  fide,  the  wheel  B  will  prefs  down¬ 
ward  with  the  whole  of  the  weight  A  upon  the  line 
Th,  and  confequcntly  the  line  g  mutt  fuftain  the 
whole  of  this  weight.  But  if  the  line  EF  be  fupport¬ 
ed  fo  that  it  cannot  move  perpendicularly  downwards 
to  g,  it  will  then  roll  along  the  line  EF  from  B  to¬ 
wards  F;  and  this  tendency  to  roll  in  the  direflion  juft 
mentioned  will  be  exaftly  equivalent  to  the  weight  A. 
Any  body  therefore  laid  on  the  top  of  a  flick  fet  up 
at  an  angle  of  49  degrees,  will  require  a  power  double 
to  its  own  weight  to  keep  it  tteady  at  the  foot,  ab- 
(tra6ting  from  that  which  will  Le  ncceffary  to  prevent 
it  from  falling  to  a  fide. 

If  now  we  fuppofe  the  wheel  B  to  prefs  laterally 
tipon  another  C;  and  that  other,  by  means  of  the  line 
CD  and  wheel  D,  to  prefs  upon  the  two  obftaeles  / 
and  k,  both  of  which  it  touehes  at  an  angle  of  45  de¬ 
grees;  it  is  plain  that  not  only  each  of  thefe  obttacles 
mutt  bear  the  whole  weight  of  the  body  A,  but  the 
reaction  of  the  wheel  D  will  prefs  down  the  wheel  C 
in  the  dircdlion  Ch  with  the  very  fame  force  that  D 
is  preffed  upwards.  rI  his  is  entirely  fimilar  to  the 
C3^e  nian  in  boat  reprelented  in  fig.  1. 

*  Thus  the  weight  A  produces  a  preffure  equal  to  five 
times  its  own  weight;  and  by  multiplying  the  wheels 
and  rods,  wc  might  increafe  the  preffure  as  much  as 
we  pleafe.  The  cafe  is  fimilar  to  that  in  hydrollaties, 
where  a  little  quantity  of  liquid  may  be  made  to  burfl 
the  flrongdt  veffeL 
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By  thefe  we  underftand  fueh  fimple  machines  as  arc 
ufeful  for  comparing  the  velocity  of  various  bodies  to¬ 
gether,  and  imprefling  them  with  greater  or  fmallcr 
degrees  of  it  at  pleafure  ;  by  whieh  means  we  may  ei¬ 
ther  caufe  a  fmall  weight  overcome  a  great  one,  or 
by  means  of  a  great  one  we  may  make  a  fmall  weight 
move  through  a  fpace  proportionably  great.  Thus 
by  means  of  fome  of  thefe  powers,  indeed  by  any  of 
them,  we  may  caufe  a  weight  of  one  pound,  by  mo¬ 
ving  through  the  fpaee  of  ten  feet,  raife  another  of 
ten  pounds  through  one  foot  ;  or  vice  verfa ,  by  a 
weight  of  ten  pounds  moving  through  the  fpace  of 
one  foot,  we  may  make  a  lingle  pound  move  through 
the  fpaee  of  ten  feet ;  but  by  none  of  the  powers  will 
we  be  able,  by  moving  a  weight  often  pounds  through 
one  foot,  to  move  a  lingle  pound  through  1 1  feet;  nor 
by  a  Angle  pound  moving  through  a  fpaee  of  nine  feet 
will  we  be  able  to  raife  a  weight  of  ten  pounds  through 
the  fpace  of  one  foot.  None  of  the  mechanic  powers, 
as  they  are  called,  therefore,  can  make  any  abfolute 
increafe  of  the  power  applied  ;  all  that  they  can  do  ii 
to  alter  the  velocity  of  the  power  applied,  and  thus 
transfer  it  either  to  a  larger  or  fmaller  body  at  plea¬ 
fure;  and  upon  this  principle  depends  the  whole  prac¬ 
tical  part  of  mechanics.  The  mechanical  powers  arc 
fix  in  number,  viz.  the  lever ,  wheel  in  axis  or  axis  in 
peritrochio ,  the  pulley ,  inclined  plane ,  wedge,  and  ferew,. 
of  all  which  we  fhall  now  treat  particularly. 


§  1  •  Of  the  Lever . 

14. 

This  is  the  moil  fimple  of  all  the  mechanical 
powers,  and  is  ufually  no  other  than  a  lhaight  bar  ofof 
wood  or  iron  fupported  by  a  prop,  as  in  fig.  27.  The  cclxxxiii, 
weight  to  be  raifed  is  fufpended  at  the  fhort  arm  of 
the  lever  A;  and  exaftly  in  the  inverfe  proportion  of 
the  dittance  of  the  weight  from  the  fulcrum  or  prop 
C,  is  the  quantity  of  the  weight  at  B  neceflary  to  keep 
it  in  equilibrio.  Thus  if  the  weight  at  A  be  dittant  one 
foot  or  one  inch,  it  lignifies  nothing  which,  from  the 
prop,  it  will  require  an  equal  weight  placed  at  the 
fame  dittance  on  the  other  fide,  as  at  1,  to  balance  it; 
but  if  the  latter  be  placed  at  2,  then  only  half  the 
weight  fnfpended  at  A  will  balance  it :  if  the  fmall 
weight  is  placed  at  3,  then  only  one  third  will  be  ne¬ 
ceflary;  if  at  4,  only  one-fourth,  See.  and  if,  as  in  the 
figure,  it  be  removed  to  10,  then  only  one-tenth  part 
will  be  required  to  make  a  balance.  It  mutt  dill  be 
remembered,  however,  that  if  the  lever  is  put  in  mo¬ 
tion,  the  fmall  weight  mutt:  move  through  a  fpace  ten 
times  as  great  as  that  through  whieh  the  large  one 
moves  ;  fo  that  in  fa&  there  is  not  any  acquisition  of 
power  by  means  of  the  lever,  though  it  is  one  of  the 
inttruments  moll  commonly  ufed  in  mechanics,  and 
very  ferviceable  in  loofening  floncs  in  quarries,  or 
railing  great  weights  to  a  fmall  dittance  from  the 
ground  ;  after  which  they  may  be  raifed  to  greater 
heights  by  other  machines. 

In  making  experiments  with  this  kind  of  lever,  it  isp 
neceflary  either  to  have  the  Ihort  arm  much  thicker 
than  the  long  one,  fo  that  it  may  exadlly  balance  the 
latter,  or  a  weight  mutt  be  appended  to  it  juft  fuffi- 
cicnt  to  keep  it  in  equililrioy  otherwife  no  accuracy  can 
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.Mechanical  be  expcftcd.  This  lever  is  the  foundation  of  balances 
t  Powers.  0f  a}i  kinds,  whether  of  the  common  kind  or  of  that 
"'C  called  the  Roman  fiatcra  or  lleel-yavd.  The  latter  is  no 
Ot  the  fleet-  other  than  the  lever  reprefentcd  in  fig.  27.  For  if  a 
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fcale  is  appended  to  the  end  A  of  the  lever,  and  a 
weight,  fuppofe  of  one  pound,  ufed  as  a  counterpoife 
to  the  body  which  is  to  be  put  in  the  fcale,  it  will 
ihow  exaftly  the  weight  of  that  body,  by  putting  it 
at  a  proper  diflance  from  the  fulcrum  upon  the  long 
arm.  Thus  if  the  weight  when  placed  at  the  divifion 
9  counterpoifes  that  placed  in  the  fcale,  it  (hows  that 
the  body  weighs  exactly  live  pounds  :  if  it  balances 
at  6,  then  it  (hows  that  the  body  weighs  fix  pounds, 
&c.  But  for  a  more  particular  account  of  this  indru- 
ment,  fee  the  article  STERL-Tard.  To  this  kind  of 
lever  may  be  reduced  feveral  kinds  of  indruments,  as 
feifiars,  {buffers,  pincers,  & c. 

In  levers  of  this  kind,  the  fulcrum  C  mull  fupport 
both  the  weight  to  be  raifed  and  likewife  that  which 
raifes  it  ;  fo  that  the  weight  upon  C  mufl  be  the 
greater  in  proportion  as  the  arm  CB  of  the  lever  is 
Ihorter.  Thus,  if  the  arms  are  both  equal,  the  ful- 
cium  C  mufl  bear  double  the  weight  at  A:  if  the  one 
arm  is  double  the  length  of  the  other,  then  it  has  only 
to  bear  the  weight  to  be  raifed,  and  one  half  more  ; 
becaufc  any'  weight  at  2  will  balance  one  double  to  it- 
felf  at  1  ;  but  if  removed  to  10,  the  fulcrum  will 
only  have  It—  t0  hear. 

In  fome  cafes,  the  weight  to  be  raifed  is  placed  be¬ 
tween  the  afting  power  and  the  fulcrum,  as  in  fig.  28. 
This  lever  is  more  powerful  than  the  other,  and  is 
likewife  more  eafily  fupported,  becaufe  only  part  of 
the  weight  to  be  raifed,  and  none  of  that  which  raifes 
it,  lies  upon  the  fulcrum.  Thus  in  fig.  28.  let  the 
extremity  A  of  the  lever  AB  refl  upon  a  fulcrum  at  c% 
and  let  the  final!  weight  1,  by  means  of  a  firing  put 
over  the  wheel  or  pin  C,  pull  up  the  other  extremity  ; 
this  weight  1  will  then  counterpoife  the  large  one  10, 
and  very  little  additional  force  will  be  required  to  raife 
it  up.  It  is  alfo  plain,  that  the  whole  weight  to  be 
raifed  being  10,  the  fulcrum  fuflains  only  9  of  it,  for 
the  other  1  is  fuftained  by  the  firing  BC.  It  is  plain 
alfo,  that  a  lever  of  this  kind  onlyr  ten  feet  long  will 
raife  as  great  a  weight  as  another  of  the  former  kind 
eleven  feet  in  length  ;  neverthclefs  there  is  not  any 
abfolute  gain  of  power,  becaufe  the  fmall  weight  1 
mud  move  through  ten  times  as  much  fpace  as  the 
large  one  ;  and  thus  the  quantity'  of  motion  is  exaftly 
equal  in  both.  To  this  kind  of  lever  we  may  reduce 
oars,  doors  turning  upon  hinges,  cutting  knives  fixed 
at  the  point  of  the  blade,  Sc c.  From  it  alfo  we  fee 
the  reafon  why  two  men  carrying  a  burden  upon  a  pole 
may  bear  unequal  fhares  of  the  weight  ;  for  the  nearer 
any  one  of  them  is  to  the  burden,  the  greater  {hare  he 
bears  ;  and  if  he  goes  direftly  under  it,  he  mud  bear 
the  whole.  Hence,  if  two  perfons  of  uneqal  drength 
are  to  carry  a  burden  in  this  manner,  the  weaker  fhoultl 
always  be  placed  at  the  greated  didance  from  it. 

If  in  this  lever  the  moving  power  he  put  in  the 
place  of  the  weight,  it  afts  at  a  great  difadvantage  ; 
and  a  very  great  power  will  be  reqnifite  to  overcome 
a  fmall  weight.  The  reafon  of  this  is  plain  from  an 
infpeftion  of  fig.  28  ;  for  it  is  the  fame  thing  whether 
we  fuppofe  the  body  10  to  be  the  moving  power,  or 
the  weight  to  be  raifed  ;  in  either  cafe,  nine-tenths  of 


it  are  fpent  upon  the  fulcrum  at  0;  and  the  other  tenth  Mcchanii 
part  at  10  will  be  able  to  do  no  more  than  balance  Poweri 
the  weight  1.  Levers  of  this  kind  are  only  made  ufc  ~~v-— 
of  when  we  wifh  to  give  a  considerable  degree  of  ve¬ 
locity  to  bodies :  and  hence  the  flys  of  clocks,  mill- 
flones,  &c.  may  be  accounted  levers  of  this  kind  ;  for 
in  tliefe  the  moving  power  is  applied  to  a  pinion  near 
the  centre  of  motion,  and  afts  at  a  great  difadvantage ; 
the  mu  foies  of  the  arms  or  legs  of  a  man,  by  their  in- 
fertionnear  the  joints,  likewife  aft  as  levers  of  this  kind; 
and  hence  the  power  exerted  by  a  mufcle  is  always 
much  greater  than  the  force  it  has  to  overcome.  18 

In  all  cafes  in  which  the  lever  is  applied,  it  is  ne- In 
cefTary,  in  order  to  give  it  the  greatefl  advantage,  that 
the  moving  power  aft  in  a  direction  exadly  perpen-pi;cd  t0 , 
dicular  to  the  lever  itfelf.  If  this  be  not  the  cafe,  it  lever  aft 
will  be  necefiary  to  lengthen  the  lever  in  proportion t0  thc 
to  the  obliquity.  Thus  in  fig.  29.  fuppofe  the  ftraight  3 
lever  AB  to  red  on  the  fulcrum  C,  fo  that  a  weight  piate‘ 
of  one  pound  may  counteract  10;  if  the  lever  be  bentecLxxxi 
in  the  direftion  AD,  it  will  then  be  necefiary  to 
lengthen  it  fomewhat  in  order  to  produce  the  fame  ef¬ 
fect.  If  bent  in  the  direftion  CE,  it  mud  be  farther 
lengthened,  and  dill  farther  if  bent  in  the  direftion 
CF.  The  reafon  of  this  is,  that  when  the  weight  aft* 
on  the  bended  lever  ACF,  ACE,  and  ACD,  a  part 
of  its  force  is  fpent  in  giving,  or  attempting  to  give, 
a  lateral  motion  to  the  fulcrum  C  ;  and  the  part  thus 
lod  is  exaftly  equal  to  the  advantage  gained  by  the 
greater  length  of  the  lever.  To  make  a  lever  of  a 
determinate  length  aft  always  with  the  fame  power,  it 
will  be  necefiary  to  have  fome  contrivance  by  which 
the  moving  power  may  aft  always  perpendicularly  to 
it;  as  by  having  two  circular  pieces  of  wood  or  other 
folid  matter  fadened  to  the  ends  of  it,  round  which 
the  ropes  may  wrap  themfelves  when  it  is  put  in  mo¬ 
tion,  fuch  as  are  reprefented  by  ab  and  BG  in  the  ii- 
gure.  #  ^ 

Fig.  30.  fiiows  a  kind  of  lever  bent  fo  that  one  Fourth 
part  of  it  may  form  a  right  angle  with  the  other,  kind  of 
Here  the  prop  or  centre  of  motion  is  at  the  angular  ^cvcr* 
point  C.  P  is  a  power  afting  upon  the  longer  arm 
AC  at  F,  by  means  of  the  cord  DE  going  over  the 
pulley  G;  and  W  is  a  weight  of  refidance  afting  upon 
the  end  B  of  the  fhorter  arm  BC.  if  the  power  be 
to  the  weight  as  BC  is  to  CF,  they  will  remain  in  e- 
quilibrio.  Thus  fuppofe  W  to  be  five  pounds  afting 
at  the  didance  of  one  foot  from  the  centre  of  motion 
C,  and  P  to  be  one  pound  afting  at  F  five  feet  from 
the  centre  C,  the  power  and  weight  will  jud  balance 
each  other.  A  hammer  drawing  a  nail  is  a  lever  of 
this  kind.  In  this  lever  the  prefiure  upon  the  fulcrum 
downwards  is  jud  equal  to  the  weight  to  be  raifed; 
but  there  is  likewife  a  lateral  prefiure  equal  to  the 
weight  P;  fo  that  the  centre  of  motion  mud  have  a 
double  fupport,  otherwife  the  whole  lever  with  the 
weight  would  be  drawn  towards  the  fide  in  the  direc¬ 
tion  BC.  to 

If,  as  in  fig.  31.  and  32.  the  lever  be  bent  fo  as  to  Fifth  kii 
form  two  Tides  of  a  fquare,  the  weight  to  be  raifed  will  °f  kver' 
always  be  equal  to  that  upon  the  fulcrum,  in  whatever 
place  the  fulcrum  may  he  put ;  but  both  will  vary'  ac¬ 
cording  to  the  didance  from  the  angular  point.  Thus, 
if  as  in  fig.  31.  the  fulcrum  be  placed  at  the  angular 
point  A,  the  weight  F  appended  to  the  extremity  B 
1  of 
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rhanica!  of  the  arm  AB  will  ju ft  counterpoife  an  equal  weight 
^  E  by  means  of  the  firing  CDE  put  over  the  pin  D, 
and  drawn  laterally  by  the  arm  AC.  But  if,  as  in 
fig.  3 2  the  lucrum  be  placed  nearer  to  the  extremity 
of  the  arm  AC,  as  at  3,  the  cafe  will  then  be  very  much 
altered,  and  one  pound  fufpended  at  the  extremity  B 
of  the  arm  AB  will  counterpoife  four  at  the  extremi¬ 
ty  C  of  the  other  arm  :  the  preffure  on  the  fulcrum 
will  likewife  be  equal  to  the  weight  to  be  raifed. 
Was  the  fulcrum  placed  at  2,  then  a  weight  of  one 
pound  at  B  would  only  counterpoife  two  pounds  act¬ 
ing  at  C;  and  if  it  was  placed  at  1,  then  a  weight  of 
three  pounds  at  B  would  be  requifitc  to  counterpoife  4 
2l  at  C. 

•’fr?  of  It  is  worth  notice,  that  levers  of  1I113  kind  cannot 
fifth  ke  exa&ly  countcrpoifed  by  the  power  of  llraight  le- 
beba.  v,;rs-  Thus’  in  %•  33-  let  anY  weight,  as  C,  be  ap¬ 
ed  by  pended  to  B,  the  extremity  of  the  arm  of  the  bent  le¬ 
ather.  ver  BA 4.  Let  DE  be  a  flraight  lever,  the  force  of 
which  we  defign  to  oppofe  to  that  of  the  crooked  le¬ 
ver.  For  this  purpofc  let  another  weight  F  aft  upon 
the  extremity  D  of  this  flraight  lever  by  means  of  a 
firing  put  over  the  pin  G.  Let  the  two  levers  beeon- 
nedled  together  by  means  of  the  firing  !:$,  and  let  a 
piece  of  wood  or  iron  E4  be  put  between  their  two 
extremities :  the  two  weights  being  now  allowed  to 
aCl.  it  is  evident  that  the  levers  will  be  pulled  in  dif¬ 
ferent  directions,  the  firing  ^3  will  be  tightened,  and 
the  extremity  E  of  the  flraight  lever  DE  will  bepref- 
fed  towards  4,  while  the  extremity  4  of  the  crooked 
lever  will  be  prefTed  towards  E;  by  which  means  the 
two  levers  will  oppofe  one  another  in  every  point  of 
their  aCtion.  There  is  not,  however,  any  weight 
whatever  applied  to  the  flraight  lever  which  can  be 
made  to  counterbalance  that  at  C,  in  fnch  a  manner  as 
to  keep  the  bent  lever  fleady.  Let  us  firfl  fuppofe 
the  weights  to  be  each  one  pound,  and  the  firing  to  be 
placed  as  in  the  figure  at  h 3.  In  this  cafe  the  weight 

C  pulls  the  crooked  lever  from  h  towards  3,  with  a 
foree  equal  to  4,  and  the  extremity  4  will  he  prefTed 
towards  E  with  an  equal  degree  of  force.  But  in  the 
flraight  lever,  though  the  point  h  be  pulled  in  the  di¬ 
rection  3/6  by  a  force  of  four  pounds,  the  extremity  E 
is  prefTed  the  contrary  way  by  a  force  equivalent  only 
to  three.  Thus  the  weight  C  mull  preponderate,  and 
that  at  F  will  afeend.  Let  us  next  add  to  the  weight 
F  one  third  of  a  pound;  by  which  means  the  pref.ure 
from  E  towards  4  will  be  augmented  to  4,  and  the 
two  extremities  of  the  levers  will  counteract  each 
other:  but  now  the  preffure  in  the  direction  will 
Be  greater  by  one-third  of  a  pound  than  it  is  in  the 
diredion  1$ ;  and  of  conftquence  the  weight  F  will 
prevail,  the  arm  AB  of  the  crooked  lever  and  the 
weight  appended  to  it  being  raifed.  If  we  attempt  to 
mend  matters  by  augmenting  the  weight  F  by  not. 
quite  a  third  part,  the  extremities  of  the  two  levers 
will  not  balance  each  other,  the  prclTure  from  4  to  E 
will  be  greater  than  from  E  to  4;  and  in  like  manner 
the  preffure  from  3  to  h  will  be  greater  than  from  h 
to  3.  Hence  both  levers  will  be  pulled  in  a  direction 
from  D  towards  G,  and  the  weight  F  will  defeend  if 
the  weights  be  properly  adj lifted  without  any  afeent 
of  the  other.  In  fhort,  let  us  alter  the  weights  as  we 
will,  or  let  us  alter  the  portion  of  the  fulcrum  as  we 
will,  it  is  eafy  to  fee  that  there  is  an  abfolute  impoff:- 
bility  that  the  two  levers  can  counteract  each  other; 
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bccaufe  the  preffure  upon  the  fulcrum  of  the  crooked 
lever  will  always  be  equal  to  that  by  its  extremity  4 ; 
but  in  the  flraight  lever  the  preffure  upon  the  fulcrum 
mull  neceffarily  be  greater  than  that  of  the  extre¬ 
mity. 

Thefe  are  all  the  varieties  of  the  lever  which  ran 
be  fuppofed  ;  it  remains  now  only  to  fliow  the  reafon 
of  its  aCtion,  or  wdiy  a  fmall  weight  wdien  at  reft  fhould 
counterpoife  a  great  one  ;  motion  or  velocity  being 
here  to  appearance  out  of  the  queftion,  as  we  cannot 
attribute  any  degree  of  motion  to  two  bodies  abfolute- 
ly  at  rcfl.  To  do  tin's  in  a  clear  and  diflinCl  manner 
Inis  puzzled  fome  of  the  greatefl  mathematicians:  that 
of  Dr  Hamilton  profeffor  of  phiiofophy  in  Dublin, 
founded  upon  the  it  (elution  of  forces,  feems  to  be  the 
mofl  readily  underflood,  and  Icafl  liable  to  objection. 

‘  The  mod  noted  theorem  in  mechanics  (fays  he)  is 
this,  “  When  two  heavy  bodies  counterpoife  each 
other  by  means  of  any  machine,  and  are  then  made  to 
move  together,  the  quantities  of  motion  with  which 
one  dcfccuds  and  the  other  afeends  perpendicularly  will 
he  equal.”  An  equilibrium  always  accompanying  this 
equality  of  motions,  bears  fueh  a  refemblanee  to  the 
cafe  wherein  two  moving  bodies  flop  each  other  when 
they  meet  together  with  equal  quantities  of  motion,  that 
many  writers  have  thought  that  the  caufe  of  an  equili¬ 
brium  in  the  feveral  machines  might  be  immediately  af- 
figned,  by  faying,  that  fincc  one  body  always  lofes  as 
much  motion  as  it  communicates  to  another,  twro  heavy- 
bodies  counteracting  each  other  mull  continue  at  reit, 
when  they  are  fo  circumflanced  that  one  cannot  de¬ 
feend  without  caufing  the  other  to  afeend  at  the  fame 
time,  and  with  the  fame  quantity  of  motion.  For  then, 
fhould  oue  of  them  begin  to  defeend,  it  inufi  inflantly 
Iofe  its  whole  motion  by  communicating  it  to  the 
other.  This  argument,  however  plauhble  it  may 
feem,  I  think  is  by  no  means  fatisfaClory  ;  for  w  hen 
we  fay  that  one  body  communicates  its  motion  to 
another,  we  muff  neceffarily  fuppofe  the  motion  to 
exifl  full  in  the  one,  and  then  in  the  other;  but  in  the- 
prefent  cafe,  where  the  two  bodies  are  fo  conncClecl 
that  one  cannot  poffibly  begin  to  move  before  the 
other,  the  defeending  body  cannot  be  faid  to  commu¬ 
nicate  its  motion  to  the  other,  and  thereby  make 
it  afeend  :  But  whatever  we  fhould  fuppofe  caufes 
one  body  to  defeend,  innfl  be  alfo  the  immediate 
caufe  of  the  ether’s  afeend  mg  :  finee  from  the 
connection  cf  tlu*  bodies,  it  mufl  aCt  upon  them 
both  together  as  if  they  were  really  but  one.  And 
therefore,  without  contradicting  the  laws  of  motion, 

J  might  lnppole  the  fnperior  weight  of  the  heavier 
body,  which  is  in  itfclf  more  than  able  to  fuilain 
the  lighter,  w’ould  overcome  the  lighter,  and  caufe 
it  to  afeend  with  the  fame  quantity  of  motion  with 
which  the  heavier  defeends ;  elpeeially  as  both  their* 
motions,  taken  together,  may  be  lefs-than  what  the 
difference  of  the  weights,  which  is  here  fuppoled  to 
be  the  moving  force,  would  be  able  to  produce  in  a 
body  falling  freeh. 

*  However,  as  the  theorem  above-mentioned  is  a 
very  elegant  one,  it  ought  certainly  to  fee  taken  notice 
of  in  every  treatife  of  mechanics,  and  may  ferve  as  a* 
very  good  index  of  an  equilibrium  in  all  machines  : 
but  I  do  not  think  that  we  can  from  thence,  or  from 
any  one  general  principle,  explain  the  nature  and 
effects  of  nU  the  mechanic  powers,  in  a  fatisfaClory 

manner  ; 
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manner ;  becaufe  fomc  of  thefe  machines  differ  very 
much  from  others  in  their  ftruftuies,  and  the  true 
reafon  of  the  efficacy  of  each  of  them  is  bell  derived 
from  its  particular  Itruftnre. 

4  The  lever  is  confidered  as  an  inflexible  line,  void 
cf  weight,  and  moveable  about  a  fixed  point  called  its 
fulcrum  or  prop.  The  property  of  the  lever,  ex- 
p relied  in  the  moil  general  term,  is  this  :  “  When 
two  weights,  or  any  two  forces,  aft  again  ft  each  other 
on  the  arms  of  a  lever,  and  are  in  equilibi  io,  they  will 
be  to  each  other  inverfely  as  the  perpendicular  or 
ftiorteft  diftanccs  of  their  lines  of  direction  from  the 
fulcrum.” 

4  This  proportion  contains  two  cafes  ;  for  the  di¬ 
rections  of  the  forces  may  cither  meet  in  a  point,  or  be 
parallel  to  each  other.  Mod  writers  begin  their  de¬ 
mon  drat  ion  of  this  propoiition  with  the  fecond  cafe, 
which  feems  to  be  the  fnnpleft,  and  from  which  the 
other  may  be  deduced  by  the  rcfolution  of  forces. 
Archimedes,  in  his  demon Uvation,  fets  out  with  a 
flip polit ion,  the  truth  of  which  may  reafonably  be 
doubted  :  for  he  fitppofes,  that  if  a  number  of  equal 
weights  be  fufpended  from  the  arm  of  a  lever,  and  at 
points  equidillant  from  each  other,  whether  all  tliefe 
points  be  at  the  fame  fide  of  the  fulcrum,  or  fomc  of 
them  on  the  oppofite  fide,  thefe  weights  will  have  the 
fame  force  to  turn  the  lever  as  they  would  have  were 
they  all  united  and  fufpended  from  a  point  which  lies 
in  the  middle  between  all  the  points  of  fufpeniion, 
and  may  be  confidered  as  the  common  centre  of  gra¬ 
vity  of  all  the  feparate  weights.  Mr  Huygens,  in 
his  ATifcellaneous  obfervations  on  mechanics ,  fays,  that 
Tome  mathematicians  have  endeavoured,  by  altering 
the  form  of  this  demon  fixation,  to  render  its  de- 
fefts  lefs  fenfible ;  though  without  fuccefs.  He 
therefore  propofed  another  proof,  which  is  extremely 
tedious  and  prolix,  and  alfo  depends  on  a  poll ulat urn, 
that,  I  think,  ought  not  to  be  granted  on  this  ocea- 
lion  :  it  is  this  When  two  equal  bodies  «ire  placed 
on  the  arms  of  a  lever,  that  which  is  furthefl  from 
the  fulcrum  will  prevail  and  raife  the  other  up.” 
Now,  this  is  taking  it  for  granted,  in  other  words, 
that  a  fmall  weight  placed  further  from  the  fulcrum, 
wall  fuflain  or  raife  a  greater  one.  The  caufe  and  reafon 
of  which  faft  mull  be  derived  from  the  demonllration 
that  follows,  and  therefore  this  demonllratioii  ought 
r.ot  to  be  founded  on  the  fuppofed  felf*cvidence  of 
what  is  partly  the  tiling  to  be  proved. 

4  Sir  Ifaac  Newton’s  demonllration  of  this  propo¬ 
rtion  is  indeed  very  coneife  ;  but  it  depends  on  this 
fuppoiition,  that  when  from  the  fulcrum  of  a  lever 
fcveral  arms  or  radii  iffue  out  in  different  directions, 
all  lying  in  the  fame  vertical  plane,  a  given  weight 
will  have  the  fame  power  to  turn  the  lever  from 
whichever  arm  it  hangs,  provided  the  diilance  of  its 
line  of  direction  from  the  fulcrum  remains  the  fame. 
Now  it  mull  appe'ar  difficult  to  admit  this  fuppoiition, 
when  we  confider  that  the  weight  can  exert  its  whole 
force  to  turn  the  lever  only  on  that  arm  which  is  the 
fhortell,  and  is  parallel  to  the  horizon,  and  on  which 
it  afts  perpendicularly  ;  and  that  the  force  which  it 
exerts,  or  with  which  it  afts  perpendicularly,  on  any 
one  of  the  oblique  arms,  mull  be  inverfely  as  the  length 
of  that  arm,  which  is  evident  from  the  rcfolution  of 
forces. 
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4  Mr  Machurin,  in  his  View  of  Newton's  Philo fa  Mechanic J 
phy,  after  giving  us  the  methods  by  which  Archimedes  *>owcri 
and  Newton  prove  the  property  of  the  lever,  propofes  srmm* 
one  of  his  own,  which,  he  fays,  appears  to  be  the 
mod  natural  one  for  this  purpofe.  From  equal  bo¬ 
dies,  fuftaining  each  other  at  equal  dillances  from  the 
fulcrum,  he  {hows  us  how  to  infer  that  a  body  of  one 
pound  (for  inftancc)  will  fuftain  another  of  two  pounds 
at  half  its  diilance  from  the  fulcrum;  and  from  thence 
that  it  will  fuftain  one  of  three  pounds  at  a  third  part 
of  its  diilance  from  the  fulcrum  :  and  going  on  thus, 
he  deduces,  by  a  kind  of  induftion,  what  the  propor¬ 
tion  is  in  general  between  two  bodies  that  fuitain 
each  other  on  the  arms  of  a  lever.  But  this  argu¬ 
ment,  were  it  othenvife  fatisfaclory,  yet  as  it  cannot 
be  applied  when  the  arms  of  the  lever  are  incommen- 
furable,  it  cannot  conclude  generally,  and  therefore  is 
iniptrfecl. 

4  '1  here  are*  fome  writers  on  mechanics,  who,  from 
the  completion  of  forces,  demouilrate  that  cafe  of 
the  general  proportion  relating  to  the  lever,  in  which 
the  directions  of  the  forces  are  oblique  to  each  other, 
and  meet  in  a  point  :  but  I  do  not  find  that  they 
have  had  any  other  way  of  proving  the  fccond  cafe, 
in  which  the  directions  of  the  forces  are  parallel,  hut 
by  confidering  thele  directions  as  making  an  angle 
with  each  other,  though  an  infinitely  fmall  one,  or  as 
meeting  at  an  infinite  diilance  ;  which  way  of  rea- 
foning  is  not  to  be  admitted  in  fubjefts  of  this  kind, 
where  the  proof  Ihould  always  fliosv  us,  directly  from 
the  laws  of  motion,  why  the  contluiion  mull  he  true, 
in  fuch  manner  tint  we  might  lee  clearly  the  force 
of  every  Hep  from  the  firll  principles  down  to  the 
conclufion,  which  we  are  prevented  from  doing  when 
any  fuch  arbitrary  and  inconfiftent  fuppoiition  is  in¬ 
troduced. 

4  From  thus  confidering  the  various  proofs  that 
have  been  given  of  this  fundamental  propoiition  in 
mechanics,  we  may  lcc  the  reafon  why  many  fubfe- 
quent  writers  have  appeared  dilfatisfud  with  the  for¬ 
mer  demon  ll  rations,  and  have  looked 'for  new  ones: 

I  fhall  now  propofe  two  method  <  of  dcmonllrating  it, 
merely  from  the  compoiition  and  refutation  of  forces. 

The  propoiition  may  be  cxprelfed  as  follows 

44  When  three  foiccs  act  upon  an  indexible  line, 
whether  ilraight  or  crooked,  and  keep  it  in  equi- 
librio,  any  two  of  them  will  be  to  each  other  in¬ 
verfely  as  the  perpendicular  dillances  of  their  lines 
of  direction  from  that  point  to  which  the  third  force 
is  applied.” 

4  Let  the  three  forces  E,  G,  F,  (ng.  34.)  aft  upon 
three  points  A,  B,  D,  in  an  inflexible  line  ;  and  Aril 
let  the  directions  of  the  forces  E  and  F  (which  aft 
on  t lie  fame  fide  of  the  line)  meet  in  the  point  C. 

Then  it  is  evident  that  the  force,  which  is  com¬ 
pounded  of  thefe  two,  mull  aft  upon  the  line  A  B  I) 
in  the  direction  of  a  right  line  that  paffeth  through 
the  point  C;  eonfequently  the  force  G,  which  fuftains 
this  compounded  force,  mull  be  equal  thereunto,  and 
mull  aft  in  a  contrary  direction  ;  therefore  the  force 
G  mull  aft  in  the  direction  of  the  line  C  B.  From 
the  point  B  draw  B  H  and  B  K  perpendicular  to  the 
directions  of  the  forces  E  and  F,  and  draw  B  M  and 
B  N  parallel  to  thefe  directions,  forming  the  pa¬ 
rallelogram  B  M  C  N  ;  then,  Alice  thefe  three  forces 

arc 
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lecbanical  arc  In  cqullibno,  they  mull  be  to  each  other  refped-  been  proved,  that  R  and  L  taken  together  will  he  Mechanical 

powers.  tjve|y  as  the  Tides  and  diagonal  of  this  parallelogram  equal  to  G,  and  that  thefe  three  forces  will  be  to  each  1  po"er?‘  ^ 

— k  tQ  u^jc^  their  dircftioii3  are  parallel ;  therefore  E  is  other  refpeftivcly  as  the  lines  PO,  OC,  and  PC;  there¬ 
to  F  as  CM  to  CN  or  MB,  that  is,  (bccaufe  the  fore  R  will  he  to  L  as  PO  to  OC,  (that  is,  as  AM  to 

Tides  of  a  triangle  are  as  the  fines  of  the  oppofite  MC,  or  as  AP  to  PD,  or)  HB  to  BK  ;  confequently 

angles)  as  the  Tine  of  the  angle  MBC,  or  its  alter-  the  forces  R  and  L  are  to  each  other  inverfely  as  the 
nate  one  BCN,  to  the  fine  of  the  angle  BCM  ;  but  perpendicular  diftances  of  their  lines  of  direction  from 
making  CB  the  radius,  BK  is  the  fine  of  the  former  the  point  B,  to  which  the  third  force  is  applied.  Now 
angle,  and  BH  of  the  latter  ;  therefore  E  is  to  F  as  to  compare  the  forces  R  and  G  together ;  fince  the 
BK  to  BH  ;  fo  that  the  forces  E  and  F  are  to  each  forces  R  and  L  may  he  denoted  by  Bliand  BK,  and 


other  inverfely  as  the  perpendicular  diftances  of  their 
lines  of  direftion  from  the  point  B,  on  which  the  third 
force  G  afts.  Now  to  compare  the  forces  F  and  G 
together  :  From  the  point  A,  on  which  the  third  force 
acts,  draw  AB  and  AL  perpendicular  to  the  direc¬ 
tions  of  the  forces  G  and  F*  then,  as  was  faid  before, 
F  is  to  G  as  MB  is  to  CB;  but  MB  is  to  CB  as  AB 
to  AL ;  becaufe,  making  CA  the  radius,  AB  is  the 
fine  of  the  angle  MCB,  and  AL  is  the  Tine  of  the 
angle  MCN,  or  CMB  its  fupplement,  to  two  right 
ones ;  therefore  the  forces  F  and  G  are  to  each  other 
inverfely  as  the  perpendicular  didances  of  their  lines 
of  direftion  from  tne  point  A,  on  which  the  third 
force  E  afts  ;  and  thus  the  firft  cafe  of  the  proportion 
is  proved,  in  which  the  forces  aft  again  ft  each  other  in 
oblique  directions. 

4  We  mull  now  confider  what  parts  of  the  forces  E 
and  F  aft  againft  the  force  G  in  direftions  parallel  to 
GC  ;  for  it  is  fucli  parts  only  that  really  oppofe  the 
force  G,  and  keep  it  in  equilibrio  ;  and  from  thence 
we  (hall  fee  what  proportion  two  forces  mud  have  to  each 
other  when  they  are  in  equilibrio,  and  aft  in  parallel 
direftions.  Let  the  three  forces  aft  upon,  the  points 
A,  B,  and  D,  (fig.  3$.);  let  them  be  in  equilibrio,  and 
their  lines  of  direftion  meet  in  the  point  C,  as  in  the 
preceding  erfe  ;  then,  if  the  points  A,  B,  and  D,  are 
not  in  a  right  line,  draw  the  lire  AD  meeting  BC  in 
P,  and  from  P  draw  PN  and  PM  parallel  to  the  di¬ 
rections  of  the  forces  E  and  F  ;  through  the  points  A 
and  D  draw  parallel  lines  to  BC;  and  through  B  draw 
a  perpendicular  to  thefe  lines,  meeting  them  in  H  and 
K  ;  from  the  point  M  draw  MO  parallel  to  AD,  and 
meeting  BC  in  O.  Now  the  three  forces  E,  G,  and  F, 
that  are  in  equilibrio,  will  be  to  each  other  refpeftivcly 
as  the  Tides  of  the  triangle  CMP,  as  in  the  preceding 
cafe  ;  but  the  force  E,  which  is  denoted  by  the  line 
MC,  may  be  refolved  into  two  forces  afting  in  the  di¬ 
reftions  MO  and  OC,  the  former  of  thefe  only  urges 
the  point  A  towards  D,  and  the  latter  afts  in  direct 
oppofition  to  the  force  G;  in  like  manner  the  force  F, 
which  is  denoted  by  the  line  PM,  may  be  refolved  in¬ 
ti)  two  forces  afting  in  the  direftions  OM  and  PO, 
the  former  of  which  only  urges  the  point  1)  towards 
A,  and  the  latter  afts  in  direft  oppofition  to  the  force 
G  ;  now  it  is  evident  that  the  force  G,  which  is  de¬ 
noted  by  the  line  PC,  is  fuftained  only  by  thofe  parts 
of  the  forces  E  and  F  which  aft  againft  it,  in  direc¬ 
tions  parallel  to  BC,  and  are  denoted  by  the  lines  OC 
and  PO,  which,  taken  together,  are  equal  to  PC  j  for 
the  other  parts  of  the  forces  E  and  F,  which  are  deno¬ 
ted  by  MO,  are  loft,  being  equal,  and  contrary  to  each 
other:  if,  therefore,  irifttad  of  the  forces  F  and  E,  we 
fuppofe  two  other  forces,  R  and  L,  to  aft  on  the  points 
D  and  A,  in  directions  parallel  to  BC,  and  to  keep 
“the  force  G  in  equilibrio,  it  follows,  from  what  lias 
Vo  l.  X.  Part  11. 


are  both  together  equal  to  G,  that  force  will  be  deno¬ 
ted  by  the  whole  line  KH,  and  therefore  R  will  be  to 
G  as  BH  to  KH  ;  fo  that  thefe  forces  are  alfo  to  each 
other  inverfely  as  the  perpendicular  diftances  of  their 
lines  of  direftion  from  the  line  of  direftion  of  the  third 
force  L  ;  and  thus  the  fccond  cafe  of  the  proportion 
is  proved,  in  which  the  forces  aft  againft  each  other  in 
parallel  direftions.  If  the  point  in  the  inflexible  line* 
to  which  one  of  the  forces  is  applied,  fhould  become  a 
fixed  point,  or  fulcrum ,  round  which  the  line  may  turn, 
it  is  evident  that  the  other  two  forces  will  continue  in 
equilibrio,  as  they  were  before  ;  and  therefore  the  pro¬ 
perty  of  the  lever,  in  all  cafes,  is  manifeftly  proved  by 
this  propofition. 

4  The  centre  of  gravity  of  a  body  is  faid  to  be  that 
point  which  being  fuflaincd,  or  prevented  from  de¬ 
scending,  the  body  will  continue  at  red.  From  hence 
it  follow?,  that  when  a  body  hangs  freely  from  a  fmglc 
point  and  continues  at  reft,  its  centre  of  gravity  will  lie 
perpendicularly  under  the  point  of  fufpenfion  ;  for  in 
that  fituation  only  it  will  be  fuflaincd,  and  can  defeend 
no  lower. 

4  From  this  property,  which  agrees  like  wife  to  the 
common  centre  of  gravity  of  two  bodies  joined  toge¬ 
ther  by  an  inflexible  right  line,  and  which  may  then 
be  confulered  as  one,  I  ihall  fhow  that  their  centre  of 
gravity  is  a  point  in  the  line  that  joins  them  together, 
fo  fituated  that  the  diftances  of  the  two  bodies  from  it 
are  to  each  other  inverfely  as  their  weights.  This 
theorem  concerning  the  pofition  of  the  common  centre 
of  gravity  of  two  bodies,  which  is  a  very  noted  one  in 
mechanics,  I  have  never  feen  demonftrated  otherwife 
than  by  inferring  it  from  the  general  property  of  the 
lever !  but  1  think  the  method  I  fhall  now  propofe  of 
deducing  it  dircftly  from  the  definition  of  the  centre 
of  gravity,  is  the  inofi  concife  as  well  as  the  moft  na¬ 
tural,  and  befides  it  will  afford  us  a  very  eafy  way  of 
demonflrating  the  property  of  the  lever. 

4  Let  the  two  bodies  A  and  B  (fig.  36.)  be  joined  by 
an  inflexible  right  line  palling  through  their  centres 
of  gravity,  and  Jet  them  be  fufpended  from  the  fixed 
point  or  pin  at  P,  by  the  threads  AP  and  BP,  fo  that 
they  may  hang  freely  in  fuch  a  poiition  as  their  joirrt. 
gravity  will  give  them.  When  thefe  bodies  continue 
at  reft,  their  common  centre  of  gravity  mull  lie  direft- 
ly  under  the  point  of  fufpenfion,  or  in  the  perpendicu¬ 
lar  line  PL,  confequently  it  mud  be  ^t  the  point  C, 
the  interfection  of  the  lines  PL  and  AB  ;  the  pofition 
of  which  point,  in  the  line  A  B,  will  be  determined  by 
finding  out  the  proportion  between  the  fegments  CA 
and  CB.  If  the  inflexible  line  was  not  interpofed  be¬ 
tween  thefe  bodies,  they  would  move  till  their  threads 
coincided  with  the  perpendicular  line  PL;  fince  there¬ 
fore  they  are  kept  aluiider  by  this  line,  they  mud  urge 
it  with  certain  forces  in  oppofite  direftions  ;  and  thefe 
5  A  urging 
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Mechanical urg;ng  forces  muft  be  equal,  finee  the  line  on  which 

t>  *‘0wcrs‘  they  a<ft  continues  at  reft:  and  therefore  the  force  with 
which  each  body  urges  the  other  in  the  direction  of 
this  line,  may  be  denoted  by  the  fame  letter  U,  and 
we  may  denote  the  weights  of  the  two  bodies  refpec- 
tively  by  the  letters  A  and  B.  Now  the  body  A  is 
a£ted  upon  by  three  forces,  viz.  by  its  weight  A  in 
the  dire&ion  PC,  by  the  force  U  with  which  the 
other  body  urges  it  in  the  dire&ion  CA,  and  by  the 
reaction  of  the  pin  in  the  direction  AP;  and  iince  tliefe 
three  forces  are  in  equilibrio,  and  keep  the  body  at 
reft,  they  are  to  each  other  refpe&ively  as  the  fides  of 
the  triangle  PC  A  ;  therefore  A  is  to  IJ,  as  PC  to  CA. 

In  like  manner,  the  body  B  is  urged  by  three  forces, 
viz.  its  weight  B  in  the  diredion  PC,  the  urging  force 
IT  in  the  diredion  CB,  and  the  readion  of  the  pin  in 
the  direction  BP,  which  forces  are  to  each  other  as 
the  fides  of  the  triangle  PCB;  therefore  U  is  to  B,  as 
CB  to  PC  ;  and  therefore  ( tx  aqua  perturhate)  A  is  to 
B,  as  CB  to  CA;  confequently  the  weights  of  the  bo¬ 
dies  A  and  B  are  to  each  other  diredly  as  their  di- 
ftanees  from  the  point  C,  which  lies  diredly  under  the 
point  of  fufpenfion,  and  is  therefore  their  common 
centre  of  gravity. 

‘  When,  two  bodies  are  conne&ed  by  an  inflexible 
line,  and  this  line  is  fupported  by  a  prop  fo  that  their 
centre  of  gravity  cannot  defeend,  the  bodies  mufl  con¬ 
tinue  to  red,  and  will  be  in  equilibrio.  Therefore  it  is 
eafy  to  fee  how,  from  the  theorem  now  demon ftrated, 
we  may  prove  the  property  of  the  lever  in  that  cafe 
where  the  diredions  of  the  forces  are  parallel  ;  and 
from  thence  the  other  cafe,  in  which  the  diredions  are 
oblique  to  each  other,  may  be  deduced  by  the  refolti- 
tion  of  forces,  as  is  nfually  done.  And  this  is  the  fe- 
cond  method  by  winch  I  faid  the  general  property 
of  the  lever  might  be  ftridly  demonftrated. 

4  1  he  lever  is  the  moft  fimple  of  all  the  mechanic 
powers;  and  to  it  may'  be  reduced  the  balance  andllie 
*/N7,r  in  pentroch'iOy  or  axle  and  wheel :  Though  I  do 
not  confidcr  the  balance  as  a  diftind  mechanic  power, 
becaufe  it  is  evidently  no  other  than  a  lever  fitted  for 
the  particular  purpofe  of  comparing  the  weights  of  bo¬ 
dies,  and  does  not  ferve  for  railing  great  weights  or 
overcoming  refiftances  as  the  other  machines  do.’ 

23  Though  this  demonftration  will  no  doubt  be  abun- 

Another  dantly  clear  to  mathematical  readers,  yet  to  others  lefs 

tion.°IlUra"  Verfcd  in  that  fcience  its  appearance  will  no  doubt  be 
fomewhat  obfeure  and  perplexed.  The  following  we 
fubjoin  as  lefs  intricate. 

Let  AB,  fig.  37,  reprefent  a  ftraight  rod  of  wood 
or  iron,  faltened  at  the  extremity  A,  at  light  angles 
to  another  piece  of  the  fame,  and  kept  Heady  by  two 
pins  C  and  D  If  a  weight  be  put  upon  the  extremity 
H  of  the  upright  rod  AH,  it  will  prefs  down  that, 
and  along  with  it  the  horizontal  rod  AB,  fo  that 
every  point  in  the  rod  will  move  with  the  whole  force 
of  the  weight.  I  bus,  whether  we  fuppofe  an  ob- 
ftacle  to  be  placed  at  the  extremity  B,  at  the  point  2, 
or  at  1,111  the  horizontal  rod  AB,  it  will  have  exadly 
the  force  of  the  weight  placed  at  H  to  overcome.  — 
Suppofing  then  that  the  weight  would  make  the  whole 
defeend  from  A  to  £  in  one  feccnd  ;  then  it  is  plain 
that  the  whole  power  exerted  by  the  rod  in  its  defeent 
would  be  exprefled  by  the  parallelogram  ABEF.  But 
if,  inFcad  of  fuppofmg  the  line  AB  to  be  the  full 
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length  reprefented  in  the  figure,  we  fuppofe  it  to  be  Mechanics 
only  half  that  length,  and  cut  off  at  1,  then  the  power  Powers* 
of  the  weight  would  be  reprefented  by  the  parallelo- 
gram  A  1  E  1.  Were  it  dill  farther  fhortened,  by 
being  cut  off  at  2,  then  the  power  would  be  repre¬ 
fented  by  the  parallelogram  A  2  E  2  ;  and  each  of 
tliefe  parallelograms,  however  unequal  they  may  be 
as  reprefented  upon  paper,  would  in  reality  be  equal 
when  the  experiment  was  made,  becaufevin  no  cafe 
could  the  weight  defeend  with  a  greater  force  than 
its  own.  Suppofe  next  the  weight  to  be  taken  ofF 
from  H,  and  put  upon  B,  and  the  rod  AB  to  be 
moveable  upon  the  centre  A  ;  the  whole  power  of 
the  weight  then  would  be  expreffed  by  the  triangle 
ABG,  equal  to  the  parallelogram  ABEF;  but  as 
every'  point  of  the  lever  mufl:  bear  the  whole  impulfe 
of  the  weight  as  before,  it  is  plain,  that  as  we  approach 
towards  the  centre,  that  power  is  compreffed  into  lefs 
and  lefs  fpacc.  Thus,  when  the  weight  has  defend¬ 
ed  from  B  to  G,  though  the  large  triangle  ABG  be 
equal  to  the  parallelogram  ABEF,  yet  the  fmaller 
tiiangle  A  1  1  is  equal  only  to  one  half  of  the  paral¬ 
lelogram  A  1  E  1,  which  reprefents  the  power.  The 
whole  power  being  therefore  comprefFed  into  half  the 
fpace,  muft  of  neceflity  be  double  to  what  it  was  in 
the  former  cafe.  In  like  manner,  the  triangle  A  2  b, 
is  only  equal  to  one  half  of  the  parallelogram  A  lab  ; 
and  this  parallelogram  itfelf  is  only  half  the  fpace  re- 
prefcnting  the  whole  power  of  the  weight.  In  this 
cafe,  therefore,  the  power  is  confined  within  one 
fourth  part  of  the  fpace  which  it  naturally  has,  and 
for  that  reafon  muft  be  four  times  as  great. 

§  2.  Of  the  Wheel  cind  Axk>  or  Axis  in  Peritrochio. 

This  power  ads  entirely  on  the  principles  of  the 
lever,  and  has  therefore  foinetiines  been  called  a  per¬ 
petual  lever.  In  it  the  power  is  applied  to  the  cir¬ 
cumference  of  a  wheel  by  means  of  a  rope  or  other- 
wife,  the  weight  to  be  raifed  being  faftened  to  a  rope 
which  winds  round  the  axis.  It  is  reprefented  fig.  3  3, 
where  AB  is  the  wheel,  EDF  its  axis,  P  the  moving 
power,  and  W  the  weight  to  be  raifed  by  means  of 
the  rope  K  coiling  itfelf  about  the  axis.  It  is  plain 
then  from  an  infpeCtion  of  the  figure,  that  when  the 
large  wheel  has  made  one  revolution,  the  weight  P 
will  have  defeended  through  a  fpace  equal  to  the  cir¬ 
cumference,  and  as  much  of  the  cord  I,  by  which  it  is 
fufpended,  will  be  wound  off.  On  the  other  hand, 
the  weight  W  will  have  afeended  only  through  a  fpace 
equal  to  the  circumference  of  the  axle,  and  juft  fo 
much  of  the  rope  K  will  be  wound  up  upon  it.  As 
the  circumference  of  the  wheel,  therefore,  is  to  that 
of  the  axis,  fo  will  the  velocity  of  the  moving  power 
be  to  that  of  the  weight  to  be  raifed,  and  of  confe- 
quence  fuch  will  be  the  force  of  the  machine  :  thus, 
if  the  circumference  of  the  wheel  be  eight,  ten,  twelve, 
or  any  number  of  times  as  large  as  that  of  the  axle, 
one  pound  applied  to  the  circumference  will  counter¬ 
balance  eight,  ten,  twelve,  or  more  pounds,  applied 
to  the  axle,  and  a  finall  addition  will  raife  it  up. 

The  engines  called  cranes,  for  railing  great  weights,  ^ 
are  no  other  than  wheels  of  this  kind.  Sometimes  they  g-;nes  called 
are  moved  by  handles  S,  S,  See.  placed  on  the  eircumfe-  cranes, 
rence  of  the  wheel,  which  is  turned  by  mens  hands,  as 
isfhown  fig.  38.  Sometimes  the  wheel  is  hollow,  and 
3  furnished 
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[echamcal furnlfhcd  with  fteps,  on  which  a  man,  who  13  inclofed 
powers.  jn  the  wheel,  continually  fets  his  feet,  as  if  he  was 
— afcending  a  flair  ;  and  thus  the  wheel  yielding  to  his 
weight  turns  round,  and  coib  up  the  rope  which  raifes 
the  weight  about  its  axis.  When  the  crane  is  to  be 
turned  by  mens  hands,  it  may  advantageoufly  have  cogs 
all  round  the  circumference,  in  which  a  fmall  trundle 
may  be  made  to  work  and  be  turned  by  a  winch. — 
Thus  the  power  of  the  man  who  works  it  will  be 
greatly  increafcd  ;  for  his  flrength  will  be  augmented 
as  many  times  as  the  number  of  revolutions  of  the 
winch  exceeds  that  of  the  axle  D,  when  multiplied 
by  the  excefs  of  the  length  of  the  winch  above  the 
length  of  the  femidiameter  of  the  axle,  added  to  the 
femidiameter  or  half  the  thicknefs  of  the  rope  K,  by 
which  the  weight  is  drawn  up.  rl  hus,  fuppofe  the 
diameter  of  the  rope  and  axle  taken  together  to  be  12 
inches,  and  confequently  half  their  diameters  to  be  6 
inches,  fo  that  the  weight  W  will  hang  at  fix  inches 
pei  pendicular  difiance  from  below  the  centre  of  the 
axle  ;  let  us  fuppofe  the  wheel  AB,  which  is  fixed  on 
the  axle,  to  have  8o  cogs,  and  to  be  turned  by  means 
of  a  winch  fix  inches  long,  fixed  on  the  axis  of  a 
trundle  of  eight  haves  or  rounds,  working  in  the 
cogs  of  the  wheel.  Here  it  is  plain  that  the  winch 
and  trundle  would  make  ten  revolutions  for  one  of  the 
wheel  AB,  and  its  axis  D,  on  which  the  rope  K  winds 
in  raifing  the  weight  W  :  and  the  winch  being  no 
longer  than  the  funi  of  the  femidiameters  of  the  great 
axle  and  rope,  the  trundle  could  have  no  more  power 
on  the  wheel  than  a  man  could  have  by  pulling  it 
round  by  the  edge,  becaufe  the  winch  would  then 
have  no  greater  velocity  than  the  edge  of  the  wheel 
has,  which  is  fuppofed  to  he  ten  times  the  velocity  of 
the  riling  weight ;  fo  that  in  this  cafe  the  acquifition 
of  power  would  be  as  10  to  1.  But  if  the  length  of 
the  winch  be  1  2  inches,  the  power  gained  will  he  as 
20  to  1  ;  if  18  inches,  which  is  a  fufficient  length  for 
any  man  to  work  with,  the  acquifition  of  power  will 
be  as  30  to  1  ;  becaufe  the  velocity  of  the  handle 
would  be  30  times  as  great  as  that  of  the  riling  weight, 
and  the  abfolute  force  of  any  machine  is  exadtly  in 
proportion  to  the  velocity  of  the  weight  raifed  by  it. 
We  mull  always  remember,  whoever,  that  jull  as 
much  time  is  loll  in  working  the  machine  as  there  is 
power  gained  by  it  ;  for  none  of  the  mechanical 
pow  ers  are  capable  of  gaining  both  power  and  velo¬ 
city  at  the  fame  time. 

In  all  ci anes,  it  is  ncceffary  to  have  a  racked  wheel, 
reprefented  by  G,  on  one  end  of  the  axle,  with  a 
catch  H  to  fall  into  its  teeth  ;  which  v.  ill  at  anytime 
fupport  the  weight,  and  keep  it  from  defeending,  if 
the  workman  fliOvild  happen  to  let  Hip  his  hold.  For 
want  of  this  precaution,  terrible  accidents  have  fome- 
times  happened  to  people  inclofed  in  cranes,  by  their 
inadvertently  miffing  a  fie}). 

$  3.  Of  the  Pulley . 

The  pulley  is  a  fingle  wheel  of  wood,  brafs,  or 
iron,  moveable  upon  an  axis,  and  inclofed  in  a  kind 
of  cafe  called  its  IM-,  -  Inch  admits  of  a  rope  to  pafs 
freely  over  the  circumference  of  the  pulley,  in  which 
alfo  there  is  ufually  a  groove  to  keep  the  rope  from 
Aiding,  the  axis  being  generally  fixed  in  the  block. 
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In  feme  pulleys  the  block  is  fixed;  in  othcr6  move- Mechanical 
able,  and  rifes  with  the  eight.  Both  thefe  kinds  are  Powtf9  f 
reprefented,  fig.  39.  A  \  (hows  a  fixed  pulley,  with  its  J 

blocks.  Over  the  wheel  a  firing  DBpafies,  to  the  extre¬ 
mities  of  which  are  fixed  the  two  weights  W  and  P. 

This  pulley,  however,  though  it  changes  the  direction 
of  a  potter,  yet  does  not  gain  any  advantage  ;  for  one  of 
the  weights  mull  always  defeend  as  much  as  the  other 
afeends,  of  confequence  their  velocities  mull  al  vays 
be  equal  ;  and  when  this  is  the  cafe,  there  can  be  nei* 
ther  incicale  nor  decreafe  of  power.  A  fingle  fixed 
pulley,  therefore,  though  it  may  compare  the  weight 
of  two  bodies  together,  cannot  he  accounted  in  any 
refpcCt  a  mechanical  power.  But  if  with  a  fixed  pul¬ 
ley  we  combine  a  moveable  one  or  one  in  which  the 
block  aiifes  along  with  the  wheel,  we  gain  an  increafe 
of  one  half.  Tims  if  a  v  eight  W  hangs  at  the 
lower  end  of  the  moveable  block  P  of  the  pulley  1), 
and  the  cord  Gb  goes  under  the  wheel,  it  is  plain 
that  the  half  G  of  the  cord  bears  one  half  of  the 
weight  W,  and  the  half  F  the  other.  The  hook  H, 
therefore,  which  fuflains  the  half  G  of  the  cord,  mult 
therefore  bear  one  half  of  the  weight  ;  and  if  the  cord 
at  F  be  drawn  up,  fo  that  the  pulley  may  be  raifed 
from  D  to  C,  the  firing  will  be  extended  to  its  whole 
length,  all  but  that  which  goes  under  the  wheel  of  the 
pulley  1)  ;  but  the  weight  or  power  P  by  which  the 
tiring  is  thus  drawn  up,  will  have  moved  twice  as  far 
as  the  weight  W  which  is  drawn  up  :  whence  we  fee 
that  only  011c  pound  at  P  will  be  requilite  to  counter- 
poife  two  pounds  at  \V.  If  the  upper  and  fixed  block 
contain  two  pulleys,  and  the  lower  one  U  contain  alfo 
two,  the  advantage  gained  by  this  combination  will  be 
as  4  to  1.  Thus,  if  one  end  of  the  firing  KMOQ^ 
he  fixed  to  a  hook  at  I,  and  the  firing  pafies  over 
the  pulleys  N  and  R,  and  under  thofe  L  and  P,  the 
weight  T  of  one  pound  ^  ill  balance  a  weight  W  of  ' 
four  pounds,  fufpended  by  a  hook  from  the  move¬ 
able  block,  making  allowance  for  the  weight  of  the 
block  itfell.  In  like  manner  will  the  pulleys  give  an 
advantage  of  4  to  1  when  difpofed  a 3  at  X  and  Y; 
but  in  all  cafes  the  fame  relation  between  velocity  and 
power  is  preferved  as  in  the  lever  and  axis  in  peritro- 
chio,  viz.  if  the  power  balances  twice  its  own  weight, 
it  mull  move  or  have  a  tendency  to  move  through 
twice  the  fpacc  ;  if  it  balances  four  times  its  weight, 
then  it  mull  have  a  tendency  to  move  through  four 
times  the  fpace  that  the  other  does. 

Pulleys  are  of  great  ule  in  practical  mechanics,  asAdvanta- 
by  their  means  great  weights  may  be  raifed  to  any  pcs  and  dif* 
height  much  more  expeditioufly  than  by  any  other a^vailtaPcs 
method,  and  the  fmallnefs  of  their  weight  makes ofPulIc>:l* 
them  very  convenient  for  carriage.  At  fea  they  are 
ufed  for  hoilling  the  fails  and  yards,  firaitening  ropes,  « 

&c.  Archimedes,  by  means  of  a  machine  compofed 
of  pulleys,  is  fa  Id  to  have  drawn  a  fiiip  along  the 
ilrand,  in  the  prefence  of  Hiero  king  of  Syracufe; 
but  this  is  fcareely  to  be  credited,  on  account  of  the 
great  friction  which  attends  this  kind  of  machines. — 

The  friction  arifes  from"  three  caufes  :  1.  The  diame¬ 
ter  of  the  axis  bearing  a  conildenible  proportion  to 
that  of  the  wheels.  2.  Their  rubbing  again  it  their 
blocks,  or  againfi  one  another.  3.  ri  he  llifihefs  of 
the  rope  that  goes  over  and  under  them.  All  thefe 
5  A  2  caufes 


a6 

Iteafon  of 
the  c-fft&s 
of  the  pul- 
Jey. 
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Mecham  alcauft‘3  mud  neceflfarily  be  augnv  .ited,  in  proportion 
^  powers.  w^fgljt  vve  have  to  overcome  :  and  when  we 

T~™  confider  the  immenfe  refiftance  which  a  Ihip  mud  make, 
with  the  ftrength  and  ilifFnefs  of  the  ropes  neceflary 
to  overcome  it,  we  can  fcarce  fuppofe  the  ftrength  of 
any  individual  equal  to  the  talk.  Pulleys  have  often 
been  ufed  by  inhuman  tyrants,  in  contlruding  ma¬ 
chines  for  torturing  the  obje&s  of  their  cruelty. 

The  pulley  has  by  feme  writers  been  reduced  to  the 
lever  as  well  as  the  wheel  and  axis  ;  in  which  method 
they  confider  the  fixed  pulleys  a3  a  lever  of  the  firft, 
and  the  moveable  pulley  as  one  of  the  fecond  kind  :  but 
it  is  juftly  obferved  by  Profeftbr  Hamilton,  that  the 
juillcy  cannot  be  with  any  propriety  reduced  to  a  lever  ; 
becaufe,  though  both  the  moveable  and  immoveable 
pulleys  fhould  be  taken  away,  the  ropes  would  have  to 
Juftain  the  fame  weight  that  they  do  with  the  pulleys  ; 
nay,  the  very  fame  advantages  would  be  gained  by 
the  mere  ufe  of  pins,  without  any  wheels,  were  not 
the  fridion  ^ry  great  even  upon  the  fmoothell  pins 
that  could  be  made  ufe  of.  It  is,  indeed,  merely  to 
avoid  this  refiftance  on  the  pins  that  wheels  are  made 
ufe  of  at  all.  The  beft  method  of  computing  the 
power,  and  explaining  the  reafon  of  the  effeds  of 
pulleys,  is  by  confidering  that  every  moveable  pulley 
hangs  by  two  ropes  equally  flretched,  each  of  which 
bears  one  half  of  the  weight ;  and  therefore,  when 
the  fame  rope  goes  round  a  number  of  fixed  and  move- 
able  pulleys,  fince  all  its  parts  on  each  fide  of  the  pul¬ 
leys  are  equally  flretched,  the  whole  weight  muft  be 
equally  divided  amongft  all  the  ropes  by  which  the 
moveable  pulleys  hang  ;  confequently,  if  the  power 
which  ads  on  one  rope  be  equal  to  the  weight  divided 
by  the  number  of  ropes,  that  power  will  fuftaia  the 
weight. 

a 7  A  very  conftderable  improvement  in  the  conftrudion 

White’s  0f  pulleys  has  been  made  by  Mr  James  White,  who 
patent  pul-  obtained  a  patent  for  his  invention,  and  of  which 

Plate  f°Uowin£  defeription  is  given  by  the  inventor. 

CClxxxvii.  Fig.  68  (hows  the  machine,  confifting  of  two  pulleys 
Qjind  R,  one  fixed  and  the  other  moveable.  Each  of 
tliefe  has  fix  concentric  grooves,  capable  of  having  a 
line  put  round  them,  and  thus  adinglike  as  many  dif¬ 
ferent  pulleys,  having  diameters  equal  to  thofe  of  the 
grooves.  Suppofing  then  each  of  the  grooves  to  be  a 
tliftind  pulley,  and  that  all  their  diameters  were  equal, 
it  is  evident  that  if  the  weight  144  were  to  be  raifed 
by  pulling  at  S  till  the  pulleys  touched  each^other,  the 
firft  pulley  muft  receive  that  length  of  line  as  many  times 
as  there  are  parts  of  the  line  hanging  between  it  and 
the  lower  pulley.  In  the  prefent  cate,  there  are  1 2  lines, 
b,d,f,&c.  hangingbetween  the  two  pulleys,  formed  by 
its  revolution  about  the  fix  upper  and  fix  lower  grooves. 
Hence  as  much  line  muft  pafs  over  the  uppermoft  pul¬ 
ley  as  is  equal  to  twelve  times  the  diftance  of  the  two. 
But,  from  an  infpedion  of  the  figure,  it  is  plain, 
that  the  fecond  pulley  cannot  receive  the  full  quantity 
of  line  by  as  much  as  is  equal  to  the  diftance  betwixt, 
it  and  the  firft.  In  Kke  manner,  the  third  pulley  re¬ 
ceives  lefs  than  the  firft  by  as  much  as  is  the  diftance 
between  the  firft  and  third  ;  and  fo  on  to  the  laft,  which 
receives  only  one  twelfth  of  the  whole.  For  this  re¬ 
ceives  its  fhare  of  line  n  from  a  fixed  point  in  the  up- 
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per  frame,  which  gives  it  nothing  ;  while  all  the  others  Mechanical 
in  the  fame  frame  receive  the  line  partly  by  turning  F’wcn. 
to  meet  it,  and  partly  by  the  line  coming  to  meet 
them. 

Suppofing  now  thefe  pulleys  to  be  equal  in  fize,  and 
to  move  freely  as  the  line  determines  them,  it  appeal's 
evident,  from  the  nature  of  the  fyftem,  that  the  num¬ 
ber  of  their  revolutions,  and  confequently  their  velo¬ 
cities,  muft  be  in  proportion  to  the  number  of  fufpend- 
ing  parts  that  are  between  the  fixed  point  above-men¬ 
tioned  and  each  pulley  refpedtively.  Thus  the  outer- 
molt  pulley  would  go  twelve  times  round  in  the  time 
that  the  pulley  under  which  the  part  n  of  the  line,  if 
equal  to  it,  would  revolve  only  once ;  and  the  inter¬ 
mediate  times  and  velocities  would  be  a  feries  of  arith¬ 
metical  proportionals,  of  which,  if  the  firft  number 
were  I,  the  laft  would  always  be  equal  to  the  whole 
number  of  terms.  Since  then  the  revolutions  of  equal 
and  diftind  pulleys  are  meafured  by  their  velocities, 
and  that  it  is  poftible  to  find  any  proportion  of  velocitv 
on  a  lingle  body  running  on  a  centre,  viz.  by  finding 
proportionate  diftances  from  that  centre,  it  follow^ 
that  if  the  diameters  of  certain  grooves  in  the  fame 
fubftance  be  exactly  adapted  to  the  above  feries  (the 
line  itfelf  being  fuppofed  inelaftic,  and  of  no  magni¬ 
tude),  the  neceffity  of  ufmg  feveral  pulleys  in  each 
frame  will  be  obviated,  and  with  that  iome  of  the  in¬ 
conveniences  to  which  the  ufe  of  the  pulley  is  liable. 

In  the  figure  referred  to,  the  coils  of  rope  by  which 
the  weight  is  fupported  are  rep refented  by  the  lines 
tiy  by  cy  & c. ;  a  is  the  line  of  ] ration ,  commonly  cal¬ 
led  the  fall,  which  paftes  over  and  under  the  proper 
grooves,  until  it  is  fattened  to  the  upper  frame  juft 
above  «.  I11  pradice,  however,  the  grooves  are  not 

arithmetical  proportionals,  nor  can  they  be  fo  ;  for  the 
diameter  of  the  rope  employed  muft  in  all  cafes  be 
deduded  from  each  term  ;  without  which  the  fmaller. 
grooves,  to  which  the  fnid  diameter  bears  a  larger  pro¬ 
portion  than  to  the  larger  ones,  will  tend  to  rife  and 
fall  fatter  than  they,  and  thus  introduce  worfe  defects 
than  thofe  which  they  were  intended  to  obviate. 

The  principal  advantage  of  this  kind  of  pulley  is, 
that  it  deftroys  lateral  friction,  and  that  kind  of 
ftiaking  motion  which  are  fo  inconvenient  in  the  com¬ 
mon  pulley.  “  And  left  (fays  Mr  White )  this  cir- 
cumflance  fhould  give  the  idea,  of  wenknefs,  I  would 
obferve,  that  to  have  pins  for  the  pulleys  to  run  on, 
not  the  only  nor  perhaps  the  bell  method;  but  that 
I  fometimes  ufe  centres  fixed  to  the  pulleys,  and  re¬ 
volving  on  a  very  fhort  bearing  in  the  fide  of  the  frame, 
by  which  ftrength  is  increafed,.  and  fridion  very  much 
diminished  ;  for  to  the  laft  moment  the  motion  of  the. 
pulley  is  perfedly  circular:  and  this  very  circumftance 
is  the  caufe  of  its  not  wearing  out  in  the  centre  asfoon 
as  it  would,  afiifted  by  the  ever  increafing  irregularities 
of  a  gullied  bearing.  Thefe  pulleys,  when  well  exe¬ 
cuted,  apply  to  jacks  and  other  machines  of  that  na¬ 
ture  with  peculiar  advantage,  both  as  to  the  time  of 
going  and  their  own  durability  ;  and  it  is  poftible  to 
produce  a  fyftem  of  pulleys  of  this  kind  of  fix  or 
eight  parts  only,  and  adapted  to  the  pockets,  which* 
by  means  of  a  fkain  of  fewing  filk,  or  a  clue  of  com¬ 
mon  thread,  will  raife  upwards  of  an  hundred  weights 
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&ftehar.ieal  ^  (V ^  Inc&nei  Plane. 

powers*  *  ^  J 

u— v— — 1 '  This  power  is  reprefented  fig.  40 ;  and  the  advan- 

p’ate  fca^e  gained  by  it  is  exa&ly  in  the  proportion  of  the 
fCUXXiT.  |ength  of  the  plane  to  the  perpendicular  height  of  it. 
Thus,  let  AB  be  a  plane  parallel  to  the  horizon,  and 
CD  one  inclined  to  it :  fupp9fe  alfo  the  whole  length' 
CD  to  be  three  times  as  great  as  the  perpendicular 
height  G/F  ;  in  this  cafe,  the  cylinder  E  will  he  fup- 
ported  upon  the  plane  CD,  and  kept  from  rolling 
down  upon  it,  by  one-third  part  of  its  weight.  Were 
the  length  of  the  plane  four  times  its  height,  it  would 
be  prevented  from  rolling  down  by  one-fourth  part  of 
ks  weight.  The  force  with  which  a  rolling  body  de¬ 
ft' ends  upon  an  inclined  plane  wall  Ik  to  that  with 
which  it  would  defeend  by  the  power  of  gravity,  as 
the  height  of  the  plane  is  to  the  length  of  it. — For, 
fuppofethe  plane  A B  (fig.  41.)  to  be  parallel  to  the 
horizon,  the  cylinder  C  will  keep  at  veil  upon  any 
part  of  the  plane  on  which  it  is  laid.  ]f  the  plane  he 
fo  elevated  as  in  fig.  42,  that  its  perpendicular  height 
D  be  equal  to  one  half  of  its  length  AB,  then  the  cy¬ 
linder  will  roll  down  with  half  its  weight ;  for  it  would 
require  a  power  (a&ing  in  the  direction  AB)  equal 
to  half  its  weight  to  keep  it  from  rolling.  If  the  plane 
be  elevated  fo  as  to  be  perpendicular  to  the  horizon, 
as  in  fig.  43.  the  cylinder  C  will  defeend  with  its  whole 
force  of  gravity,  bccaufe  the  plane  contributes  no¬ 
thing  to  the  fupport  or  hinderance  of  it  ;  for  which 
reafon,  it  mull  require  a  power  equal  to  the  whole 
force  of  its  gravity  to  keep  it  from  descending. 

If,  as  in  fig.  44.  the  cylinder  C  be  made  to  turn 
upon  fiender  pivots  in  the  frame  I),  which  is  furnilhed 
with  a  hook,  with  a  line  G  fallened  to  it ;  if  this  line 
go  over  the  fixed  pulley  H,  and  have  its  other  end  tied 
to  the  hook  in  the  weight  I ;  if  the  weight  of  the  bo¬ 
dy  I  be  to  the  weight  of  the  cylinder  C,  added  to  that 
of  its  frame  D,  as  the  perpendicular  height  of  the 
plane  LM  is  to  its  length  AB  ;  the  weight  will  juft 
fupport  thef cylinder,  and  a  fmall  force  will  make  it 
either  afeend  or  defeend.  In  the  time  that  the  cylin¬ 
der  moves  from  A  to  B,  it  muft  rife  through  the 
whole  height  of  the  plane  ML,  and  the  weight  will 
dtfcend*from  Hto  K,  through  a  fpace  equal  to  the 
whole  length  of  the  plane  AB.  If  the  plane,  be  now 
made  to  move  upon  rollers  or  wheels  as  in  fig.  45.  and 
the  cylinder  be  fupported  upon  it,  the  fame  power  will 
draw  the  cylinder  up  the  plane,  provided  the  pivots  of 
the  wheels  be  fmall,  and.  the  wheels  themfelves  pretty 
large.  For  let.thc  machine  ABC,  equal  in  height  and 
length  to  ABM,  fig.  44-  be  furnifhed  with  four 
wheels,  of  which  two  are  feen  at  I)  and  E,  the  third 
being  under  C,  while  the  fourth  is  concealed  by  the 
board  j.  Let  the  cylinder  F  be  laid  upon  the  lower 
end  of  the  inclined  plane  CB,  and  the  line  G  be  ex¬ 
tended  from  the  frame  of  the  cylinder  about  fix  feet, 
parallel  to  the  plane  CB,  and  fixed  in  that  direftion 
to  a  hook  ia  the  wall,  which  will  keep  the  cylinder 
from  rolling  off  the  plane.  Let  one  cud  of  the  line 
ii  be  tied  to  a  Iwok  at  C  in  the  machine,  and  the 
other  to  a  weight  K,  the  fame  which  drew  the  cylin¬ 
der,  up  t^e  plane  before.  If  this  line  be  put  over  the 
fixed  pulley  I,  the  weight  K  will  draw  the  machine 
along  the  horizontal  plane  JL,  and  under  the  cylinder 
and  when  the  machine  has  been  drawn  the  whole 
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length  CB,  the  cylinder  will  be  raifed  to  dy  equal  to  Mechanical 
the  perpendicular  height  AB  above  the  horizontal  1 c  w^er;‘  ^ 
part  at  A. 

The  inclined  plane,  confidered  as  a  mechanical  *8 
power,  may  eafily  be  reduced  to  the  lever  ;  for  the 
power  acquired  by  it  is  always  in  the  proportion  ofof  the  iQ_ 
the  length  to  the  height,  in  the  fame  manner  as  the  dined 
power  acquired  by  a  lever  is  in  the  proportion  of  the  plane, 
long  arm  to  the  fhort  one.  To  compute,  or  (how  the 
reafon  of  the  power  of  an  inclined  plane,  therefore, 
we  have  only  to  conftrufl  a  lever,  the  long  arm  of 
which  is  equal  to  the  length  of  the  plane,  and  the 
fhort  arm  to  the  height  of  it ;  then,  whatever  weight 
put  upon  the  long  arm  counterpoifes  another  put  upon 
the  fhort  one,  will  alfo  keep  the  fame  weight  from 
rolling  down  the  inclined  plane. 

To  the  inclined  plane  belong  alfo  the  wedge,  and 
all  cutting  inftruments  which  a£t  as  wedges,  as  knives, 
hatchets,  See.  From  the  theory  of  the  inclined  plane 
alfo  combined  with  that  of  falling  bodies,  we  deduce 
feme  of  the  moll  remarkable  properties  of  the  pendu¬ 
lum.  See  Pendulum. 

§5*  Of  the  Wedge. 

Tills  may  be  confidered  as  two  equally  inclined 
planes  DEF  and  CEF,  fig.  4 6 .  joined  together  at 
their  bafes  e  EFO  :  DC  is  the  whole  thicknefs  of  the 
wedge  at  its  back  ABCD,  where  the  power  is  applied ; 

EF  is  the  depth  or  height  of  the  wedge ;  DI*  the  length 
of  one  ef  its  tides,  equal  to  CF  the  length  of  the  other 
fide  ;  and  OF  is  its  lharp  edge,  which  is  entered  into 
the  wood  or  other  matter  to  be  fplit,  by  the  force  of 
u  hammer  or  mallet  ftriking  perpendicularly  upon  iLs 
back.  Thus,  AB  fig.  47.  is  a  wedge  driven  into  the 
cleft  CED  of  the  wood  FG. 

When  the  wood  docs  not  cleave  at  any  dlftance  be¬ 
fore  the  wedge,  there  will  be  an  equilibrium  between 
the  power  impelling  the  wedge  downward,  and  the  re¬ 
finance  of  the  wood  a&ing  againft  the  two  fidcs  of 
the  wedge  :  if  the  powcr,be  to  the  refiftance  as  half 
the  thicknefs  of  the  wedge  at  its  back  is  to  either  of 
its  Tides,  and  if  the  power  be  increafed  fo  as  to  over¬ 
come  the  friclion  of  the  wedge,  and  the  refiftance  ari- 
fing  from  the  cohelion  of  the  wood,  the  wedge  will 
be  driven  in,  and  the  wood  lplit.  But  when  the  wood 
fplits,  as  it  commonly  does,  before  the  wedge,  the 
power  impelling  the  latter  will  not  be  to  the  reiiflance 
of  the  wood  as  half  the « thicknefs  of  the  wedge  is  to 
one  of  its  fides,  but  as  half  its  thicknefs  is  to  t!i<* 
length  of  the  other  fide  of  the  cleft,  eilimated  from 
the  top  or  a£ling  part  of  the  wedge  ;  for  if  we  fnppofe 
the  wedge  to  be.  lengthened  down  to  the  bottom 
of  the  cleft  at  E,  the.  fame  proportion  will  hold  ; 
namely,  that  the  power  will  be  to  the. relift ance,  as  halt 
the  thicknefs  of  the  wedge  is  to  the  length  of  either 
of  its  fides  ;  or,  which  is  the  fame  thing,  as  the  whole 
thicknefs  of  the  wedge  is  to  the  length  of  both  its 
fides. 

To  prove  this,  let  us  fuppofe  the  wedge  is  divided 
lengthwife  into  two  equal  parts;  in  which  cafe,  it  will 
become  two  equally  inclined  planes,  .one  of  which,  as 
the  fig.  48.  may  be  made  ufe  of  for  feparating  the 
moulding  cd  from  the  wainfeot  AB.  it  is  evident,  that  - 
when  this  half  wedge  has  been  driven  its  whole  length  ac 
between  tlic  wainfeot  and  moulding8*  its  mfidenr  will* 
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Mechairca!  be  at  r<7,  and  the  moulding  will  be  feparated  to  fg  from  the  threads  of  the  fcrew  itfelf. 
^  power*.  tjic  Wainfcot.  But,  from  what  has  been  already  fliown 
~  concerning  the  inclined  plane,  it  appears,  that,  to  have 
an  equilibrium  between  the  power  impelling  the  half 
wedge  and  the  refiilance  of  the  moulding,  the  former 
mull  be  to  the  latter  as  ab  to  acy  that  is,  as  the  thick- 
nefs  of  the  back  which  receives  the  ftroke  is  to  the 
length  of  the  fide  againft  which  the  moulding  ads. 

Since,  therefore,  the  power  upon  the  half  wedge  is 
to  the  refinance  againft  its  fide  as  the  half  back  ab  is 
to  the  whole  fide  ac,  it  is  plain  that  the  power  upon 
the  whole  wedge,  where  the  whole  thicknefs  ii  double 
the  half-back,  mull  be  to  the  reiiftauee  of  both  its 
fidcs  as  the  thicknefs  of  the  whole  back  is  to  the 
length  of  both  fides  of  the  cleft,  when  the  wood  fplits 
at  any  diftance  before  the  wedge  :  For  when  the 
wedge  is  driven  quite  into  the  wood,  and  the  latter 
fplits  at  ever  fo  fmall  a  diftance  before  it,  the  top  of 
the  wedge  then  becomes  the  ading  part,  beeaufe  the 
wood  docs  not  touch  it  any  where  elfe.  And  fince 
the  bottom  of  the  cleft  mull  be  coniidered  as  the  place 
where  the  whole  relillanee  is  accumulated,  it  is  plain 
from  the  nature  of  the  lever,  that  the  farther  the 
power  is  from  the  refiilance,  the  greater  advantage  it 
ads  with. 

Some  have  fuppofed,  that  the  power  of  the  wedge 
was  in  the  proportion  of  the  thicknefs  of  it  to  the 
length  of  one  of  its  fides  ;  but  from  what  has  already 
been  advanced,  it  is  plain  that  this  cannot  be  the  cafe. 

The  wedge,  as  has  already  been  fhown,  is  compofed 
of  two  inclined  planes,  each  of  which  has  a  perpendi¬ 
cular  height  of  only  one  half  the  thicknefs  of  the 
wedge.  As  the  power  of  the  inclined  plane  therefore 
is  always  as  the  length  to  its  perpendicular  height,  it 
is  evident  that  the  power  of  each  of  thefe  inclined 
planes  of  which  the  wedge  is  compofed  mud  be  as  the 
length  of  one  fide  to  half  the  thicknefs  ;  and  confe¬ 
quently  the  power  of  both  mud  be  as  the  length  of 
both  lides  is  to  the  whole  thicknefs. 

The  power  of  the  wedge  is  exceedingly  great,  info- 
much  that  not  only  wood  but  rocks  may  be  fplit  by 
it,  which  could  fcarce  be  done  by  any  of  the  other 
powers  :  but  in  this  it  is  adided  by  perculfion  of  the 
hammer  which  diives  it,  and  (hatters  the  Hone  in  a 
manner  that  could  fcarcely  be  done  by  any  fimple  pref- 
fure. — Wedges  as  well  as  pulleys  have  alfo  been  ufed 
as  indruments  of  torture. 
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Rcafon  of 
the  efTc<5>s 
of  the 
wedge. 


§  6.  Oj  the  Screw, 

This  is  the  ftrongeft  of  all  the  mechanical  powers, 
though  it  cannot  be  accounted  a  fimple  one,  as  no 
fcrew  can  be  made  ufe  of  without  a  lever  or  winch  to 
afTid  in  turning  it.  We  may  fuppofe  it  made 
by  cutting  a  piece  of  paper  into  the  form  of  an  incli¬ 
ned  plane  or  half  wedge,  and  then  wrapping  it  round 
a  cylinder,  as  in  fig.  49.  From  this  figure  it  is  evi¬ 
dent,  that  the  winch  which  turns  the  cylinder  mud 
move  once  round  in  the  time  that  the  paper  deferibes 
one  fpiral  ;  and  confequently  if  any  weight  or  greater 
power  of  refidance  were  applied,  the  winch  mud  turn 
once  round  in  the  time  that  the  weight  would  move 
from  one  fpiral  thread  to  another,  from  d  to  c  for  in- 
dance.  Hence  the  force  of  the  fcrew  will  be  as  the 
circumference  of  the  circle  defined,  by  the  lever  or 
winch  by  which  it  is  turned,  is  to  the  diftance  between 
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Thus,  fuppofing  the  Mechani 
didance  of  the  threads  to  be  half  an  inch,  and  the  powe-s 
length  of  the  winch  twelve  inches,  the  circle  deferibed 
by  the  extremity  of  it  where  the  power  adds  will  be 
nearly'  76  inches,  or  about  152  times  the  didance  be¬ 
tween  the  threads  ;  whence  a  fmgle  pound  ading  at 
the  end  of  fueh  a  winch  would  balance  152  at  the  ex¬ 
tremity  of  the  fcrew  ;  and  as  much  more  as  can  over¬ 
come  the  fridion  would  turn  the  winch  and  raife  up 
the  weight. 

Fig.  50.  reprefents  a  machine  for  exhibiting  the 
force  of  the  fcrew.  Let  the  wheel  C  have  upon  its  Machine 
axis  a  fcrew  ab9  working  in  the  teeth  of  the  wheel  13,  f°r  exhibi 
which  fuppofe  to  be  48  in  number.  It  is  plain  that fQ^cc^of 
every  time  the  fcrew  ab  and  wheel  C  are  turned  round  * 

by  the  winch  A,  the  wheel  D  will  be  moved  one  tooth 
by  the  fcrew  ;  and  therefore  in  48  revolutions  of  the 
winch,  the  wheel  D  will  be  turned  once  round.  If 
then  the  circumference  of  a  circle  deferibed  by  the 
handle  of  the  winch  A  be  equal  to  the  circumference 
of  a  groove  e  round  the  wheel  1),  the  velocity  of  the 
handle  will  be  48  times  as  great  as  the  velocity'  of  any- 
given  point  in  the  groove.  Confequently  if  the  line 
G  goes  round  the  groove  e ,  and  has  a  weight  of  48 
pounds  hung  to  it  below  the  pededal  EF,  a  power  of 
one  pound  at  the  handle  will  balance  that  weight.  If 
the  line  G  goes  round  the  axle  I  inilead  of  the  groove 
of  the  wheel  D,  the  force  of  the  machine  will  be  as 
much  increafed  as  the  circumference  of  the  groove  e 
is  greater  than  that  of  the  axle  ;  which,  fuppoling  to 
be  fix  times,  then  one  pound  at  H  will  balance  28$ 
pounds  fufpended  by  the  line  at  the  axle. 

The  fcrew  is  of  very  exteniive  !ufe  in  mechanics,  its 
great  power  rendering  it  more  eligible  for  comprefiing 
bodies  together  than  any  of  the  reil,  and  the  great 
difparity  betwixt  the  velocity  of  the  handle  and  that 
of  the  threads  of  the  fcrew,  rendering  it  proper  for 
dividing  fpace  into  an  almoft  infinite  number  of  parts. 

Hence,  in  the  conftrudion  of  many  mathematical  in- 
ftnnneiits,  fuch  as  telefcopes,  where  it  is  neceffary  to 
adjutl  the  focus  to  the  eyes  of  different  people,  the 
fcrew  is  always  made  ufe  of  in  order  to  move  the  eye- 
glafs  a  very  little  nearer  or  farther  away  from  the  ob¬ 
ject  glafs.  In  the  7 ill  volume  of  the  Philosophical 
TranfaCtions,  a  new  method  of  applying  the  fcrew,  fo 
as  to  make  it  ad  with  the  greateft  accuracy,  is  defcri-Mr  Hun- 
bed  by  Mr  Hunter  furgeon.  The  following  arc  theter’s  im- 
gcneral  principles  upon  which  this  method  depends.  pr°vemcn 

1.  That  the  ilrength  of  the  feveral  parts  of  the  en-®^^6 
gine  be  adjufled  in  fueh  a  manner  to  the  force  they 
arc  intended  to  exert,  that  they  thall  not  break  under 
the  weight  they  ought  to  counteract,  nor  yet  encum¬ 
ber  the  motion  by  a  greater  quantity  of  matter  than 
is  necefTary  to  give  them  a  proper  degree  of  ftrength. 

2.  That  the  increafe  of  power  by  means  of  tlie  ma-  - 
chine  be  fo  regulated,  that  while  the  force  we  can  exert 
is  thereby  rendered  adequate  to  the  effed,  it  may  not 
be  retarded  in  procuring  it  more  than  is  abfolutely 
necefl’ary. 

3.  That  the  machine  be  as  fimple  as  is  confident 
with  other  conditions. 

4.  It  ought  to  be  as  portable,  and  as  little  trouble- 
fomc  as  pofiible  in  the  application. 

5.  The  moving  power  mufl  be  applied  in  fuch  a 
manner  as  to  ad  to  the  greateft  advantage  ;  and  that 

the 
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chanicalthe  motion  ultimately  produced  may  have  that  direc- 
bwcrs.  tion  anj  velocity  which  is  moil  adapted  to  the  execu- 
-v -  tion  of  the  ultimate  deiign  of  the  machine. 

6.  Of  two  machines,  equal  in  other  refpefls,  that 
deferves  the  preference  in  which  the  friflion  lead  di- 
minifhes  the  efTe£l  propofed  by  the  whole. 

To  attain  all  thefe  advantages  in  any  machine  is 
perhaps  impoffible  ;  but  in  the  application  of  the 
fcrew,  the  following  method  promiles  to  be  attended 
with  feveral  of  them. 

Let  AB  (fig.  5 1.)  be  a  plate  of  metal,  in  which 
the  fcrew  C  1)  plays,  having  a  certain  number  of 
threads  in  an  inch,  fuppofe  10.  Within  the  fcrew 
>eethe  CD  there  is  a  female  fcrew*,  which  receives  the 
cle  fmaller  fcrew  DE  of  »  i  threads  in  an  inch.  This 
fcrew  is  kept  from  moving  about  with  the  foimer  by 
means  of  the  apparatus  at  A  F  G  B.  But  if  the 
handle  C  K  L  be  turned  ten  times  round  the  fcrew, 
CD  will  advance  an  inch  upwards;  and  if  we  fup¬ 
pofe  the  fcrew  D  E  to  move  round  along  with  C  D, 
the  point  E  will  advance  an  inch.  If  we  now  turn 
the  fcrew  D  E  ten  times  backward,  the  point  E  will 
move  downwards  JUhsof  an  inch,  and  the  refult  of 
both  motions  will  be  to  lift  the  point  E  /rth  of  an  inch 
upwards.  But  if,  while  the  fcrew  C  D  is  turned  ten 
times  round,  D  E  be  kept  from  moving,  the  effect 
will  he  the  fame  as  if  it  had  moved  ten  times  round 
with  C  I),  and  been  ten  times  turned  back  ;  that  is, 
it  will  advance  T\-  of  an  inch.  At  one  turn,  therefore, 
it  will  advance  upwards  Tf«Xr?y  =  tF  of  an  inch.  If 
row  the  handle  be  fix  inches  long,  the  power  to  pro¬ 
duce  an  equilibrium  mull  be  to  the  weight  as  l  to 
1 10X6.2832X6  =  414^.912.  Thus  the  force  of  Mr 
Hunter’s  fcrew  is  greatly  fuperior  to  that  of  the  com¬ 
mon  one  ;  for  in  order  to  have  as  great  a  power  on 
the  plan  of  the  hitter,  it  mull  have  1 1  o  threads  in  an 
inch,  which  would  render  it  too  weak  to  refill  any 
considerable  violence. 

With. regard  to  the  fecond  general  maxim  above 
laid  down,  Mr  Hunter  coniiders  both  kinds  of  ferews 
as  equally  applicable,  only  that  the  more  complicated 
IlruCture,  and  confeqtiently  greater  expence  of  his 
fcrew,  renders  it  convenient  to  ufc  the  common  fcrew 
where  only  a  fmall  inereafe'of  power  is  neceflary,  and 
his  improved  one  where  a  great  power  is  wanted.  By 
fhortening  the  handle  alfo,  the  whole  machine  is  ren¬ 
dered  more  portable  and  lefs  troublefome  in  the  ufmg. 

To  anfwer  the  fifth  intention,  both  feem  to  be  e- 
qually  proper  ;  but  for  the  fixth,  the  preference  mull 
be  given  to  filch  as  bed  anfwer  the  particular  purpofe 
propofed.  '1  bus  if  the  fcrew  DE  be  dcligncd  to 
carry  an  index  which  mull  turn  round  at  the  fame 
time  that  it  rifes  upward,  the  common  fcrew  is  pre¬ 
ferable  ;  though  our  author  alfo  propofes  a  method 
by  which  his  fcrew  may  anfwer  the  fame  purpofe  : 
With  this  view  a  Hill  fmaller  fcrew  ought  to  play 
within  the  fcrew  D  E,  and  be  connected  w'ith  the 
fcrewr  C  I),  fo  as  to  move  round  along  with  it.  It  mud 
have,  according  to  the  foregoing  proportions,  1 1 1 
threads  in  an  inch  ;  and  they  mull  lie  in  a  contrary 
dire&ion  to  thofe  of  CD;  fo  that  when  they  are 
both  turned  together,  and  C  D  move3  upwards,  this 
«ther  may  move  downwards.  At  one  turn  this  will 
move  upwards  -riT^cth  part  of  an  inch,  and  at  the  fame 
time  will  move  in  a  circular  diredlion  5  but  the  accuracy 
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required  in  conftru&ing  fuch  ferews,  even  though  made  Mechanical 
with  fewer  threads  than  thofe  jult  mentioned,  would 
probably  be  too  great  for  practice.  In  many  cafes, 
however,  ferews  upon  Mr  Hunter’s  principles  may  be 
of  coniiderable  ufe. 

The  theory  of  the  fcrew  1*3  eafily  deduced  fiom  that  pjlc*ory  af 
of  the  inclined  plane  anil  lever  ;  for  the  threads  of  the  the  fcrew. 
fcrew  in  fadt  form  a  continued  inclined  plane,  the 
height  of  which  is  the  dilhmce  betw  ixt  the  two  threads, 
and  the  length  is  the  circumference  of  the  cylinder. 

Hence,  without  any  lever,  the  fcrew  would  have  a 
coniiderable  power,  were  it  not  for  the  great  friction 
of  the  parts  upon  one  another  ;  and  this  friction  would 
be  much  more  iiiereafcel  by  the  perpendicular  action 
of  a  weight  on  the  top  ot  the  cylinder  than  by  the* 
horizontal  action  of  a  lever. 

§  7.  Other  methods  of  or  cumuhlbi”  power ,  wh'ch  donut 

properly  cotpe  under  the  d:  numiruiticn  oj  ary  of  the  nu- 

ch  ante  a!  powers  already  drfrded. 

From  the  account  already  given  of  the  fix  mechani¬ 
cal  powers,  it  is  evident,  that  they  can  do  no  more  than 
accumulate,  or,  if  we  may  ufe  the  exprellion,  compttjs , 
any  degree*  of  velocity  into  a  fmall  ipace.  i  Ik.*  velo¬ 
city  thus  compiefTed,  becomes  what  we  call  power, 
and  is  capable  of  again  imprelfing  the  original  degree 
of  velocity  upon  a  body  of  an  equal  or  nearly  equal 
fize  to  the  full  which  originally  impiefied  it  ;  but  in 
every  cafe  thenbfolnte  quantity  of  motion,  or  of  pow¬ 
er,  remains  the  fame*  without  a  polfihility  of  augmen-  . 
tation  or  diminution  by  levers,  ferews,  pulleys,  or 
wedges.  It  follows,  therefore,  that  if  by  any  method 
w*e  can  preferve  for  a  certain  time  a  fmall  quantity  of 
motion,  that  will  at  the  end  of  the  time  ipecihe-d  a- 
liiount  to  an  adonifhitig  power,  w  hich  we  could  fcaree 
at  lird  have  im  igined  to  proceed  from  fo  lmall  a  caufe. 

Thus,  though  a  man  cannot  raife  a  ton  weight  from 
the  ground  at  once,  he  is  eafily  capable  of  railing  ico 
pounds  at  once  from  the  ground,  and  this  for  a  con- 
iiderakle  number  of  times  in  fiicccfiion.  It  is  plant, 
therefore,  that  in  a  very  fhort  time  a  man  could  in  this 
manner  raife  the  ton  weight,  if  it  were  divided  into 

20  parts,  as  effectually  as  by  a  lever  or  other  machine; 
though  the  fatigue  confequent  upon  dooping  down  and 
railing  up  his  body  fo  oiten  w'onld  no  doubt  make 
the  toil  much  greater.  Even  by  means  of  a  lever, 
howrever,  before  a  man  could  raife  a  ton  weight  one 
foot  from  the  ground,  with  the  trouble  of  exerting  a 
force  equal  to  ico  pounds,  he  mull  have  a  lever  20  or 

21  feet  in  length,  and  exert  a  con  (knit  force  of  ico 
pounds,  while  he  goes  up  through  a  fpacc  of  20  feet, 
or  pulls  down  a  rope  through  that  fpace.  The  lever, 
therefore,  only  accumulates  the*  power  exerted  in  pul¬ 
ling  or  carrying  tile*  weight  of  100  pounds  through  20 
feet,  and  difeharges  it  all  upon  the  fpace  of  one  loot ; 
whence*  it  is  plain,  that  any  other  tiling  which  could  do 
this  would  raife  the  ton  wvight  as  efTeClnully  as  the  lever. 

One  method  of  accumulating  a  great  power  i>  by 
fufpending  a  very  heavy  body  by  a  chain  or  drong 
rope  of  confiderable  length.  This  body  may  be  put 
in  motion  by  a  very  final  1  degree  of  power  more*  than 
is  iequifite  for  bending  the  rope,  and  will  acquire  a 
vibratory  motion  like  a  pendulum  ;  by  continuing  the 
impulfe  as  the*  body  returns,  it  will  continually  acquire 
greater  and  greater  force,  the  arches  through  which 
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Mcchan'cal  it  moves  becoming  continually  larger,  until  at  laft  it 
powers.  might  be  made  to  overcome  almofl  any  obftacle  :  and 
'  "  upon  this  principle  the  battering  rams  of  old  were 

con  ft  rafted,  the  power  of  which  has  been  already  men¬ 
tioned  ;  neverthelefs  the  powtx  of  one  ftroke  of  this 
engine  never  could  exceed  the  accumulated  power  of 
the  impulfes  given  to  it  in  order  to  produce  that  ftroke, 
or  even  quite  equal  it,  becaufe  the  ftiffnefs  tif  the 
rope,  and  the  re  fill  an  ce  of  the  air,  mull  always  take  off 
fomething  from  it. 

Another  method  of  accumulating  force  is  by  means 
of  a  very  heavy  wheel  or  cylinder,  moveable  about  an 
axis.  A  fmall  force  will  be  fufficient  to  ptit  this  wheel  in 
motion  ;  and,  iflong  continued,  will  accumulate  in  fuch 
a  manner  as  to  produce  fuch  effefts  in  raifmg  weights 
and  overcoming  refiftanccs,  as  could  not  by  any  means 
be  accomplished  by  the  application  of  the  original  mo¬ 
ving  force.  On  this  fubjeft  Mr  Atwood  has  demon- 
;ftrated,  that  a  force  of  20  pounds  applied  for  37  fe- 
conds  to  the  circumference  of  a  cylinder  of  10  feet 
radius,  and  weighing  4713  pounds,  would,  at  the  di- 
ftance  of  one  foot  from  the  centre,  give  an  impulfe  to 
a  mufket-hall  equivalent  to  what  it  receives  from  a  full 
charge  of  gun-powder.  The  fame  effeft  would  be 
produced  in  fix  minutes  and  ten  feconck  by  a  man  turn¬ 
ing  the  cylinder  with  a  winch  one  foot  long,  in  which 
he  conftantly  exerted  a  force  of  20  pounds.  In  this 
cafe,  however,  as  well  as  the  former,  there  is  not  any 
abfolute  accumulation  of  power  ;  for  the  cylinder  has 
no  principle  of  motion  in  itfelf,  and  cannot  have  more 
than  it  receives. 

'Crtheufe  This  accumulation  of  motion,  however,  in  heavy 
Tf  flics  in  wheels,  is  of  great  fcrvice  in  the  conftruftion  of  ma- 
Virions  it? a-  chines  for  various  purpofes,  rendering  them  greatly 
ehwc%.  more  powerful  and  eafy  to  be  worked  by  animals,  as 
well  as  more  regular  and  Heady,  when  fet  in  motion 
by  water,  or  any  inaminate  power.  Hence  the  ufe 
of  llys,  ballad-wheels,  & c.  which  arc  commonly  fup- 
pofed  to  increafe  the  power  of  a  machine,  though  in 
reality  they  take  fomething  from  it,  and  aft  upon  a 
quite  different  principle. — In  all  machines  in  which 
dys  are  ufed,  a  considerably  greater  force  muft  at  firft 
be  applied  than  what  is  ncccfTary  to  move  the  machine 
without  it,  or  the  fly  mull  have  been  fet  in  motion 
fomc  time  before  it  is  applied  to  the  machine.  It  is 
this  fuperfluous  power  which  is  collcftcd  by  the  fly, 
and  fevves  as  a  kind  of  refervoir  from  which  the  ma¬ 
chine  may  be  fupplied  when  the  animal  flackens  his 
efforts.  This,  we  muft  obfervC,  will  always  be  the 
cafe  with  animals,  for  none  arc  able  to  exert  a  great 
power  with  abfolute  conllancy  ;  fome  intervals  of  reft, 
even  though  almoft  imperceptible,  are  requifitc,  other- 
wife  die  creature’s  flrength  would  in  a  ihort  time  be 
entirely  exhaufted.  When  he  begins  to  move  the 
machine  he  is  vigorous,  and  exerts  a  great  power;  in 
confequence  of  which  lie  overcomes  not  only  the  re- 
fiflance  of  the  machine  itfelf,  hut  communicates  a 
conflderabie  degree  of  power  to  the  fly.  The  machine, 
when  moving,  yields  for  a  time  to  a  fmaller  impulle  ; 
during  which  time  the  fly  itfelf  afts  as  a  moving  pow- 
rr,  and  the  animal  recovers  the  ftrength  he  had  loft. 
By  degrees,  however,  the  motion  of  the  machine  de- 
creafes,  and  the  animal  is  obliged  to  renew  his  ef¬ 
forts.  The  velocity  of  the  machine  would  now  be 
confiderably  incrcafcd,  were  it  not  that  the  fly  new 
199. 
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afts  as  a  refilling  power,  and  the  greateft  part  of  the  Media  j 
fuperfluous  motion  is  lodged  in  it,  fo  that  the  increafe  F0We<l 
of  velocity  in  the  machine  is  fcareely  perceptible,  “"V  1 
Thus  the  animal  has  time  to  rell  himfelf  until  the  ma¬ 
chine  again  requires  an  increafed  impulfe,  and  fo  on 
alternately. — The  cafe  is  the  fame  with  a  machine  mo¬ 
ved  by  water,  or  by  a  weight  ;  for  tho’  the  llrengtli  of 
thefe  docs  not  exhauft  itfelf  like  that  of  an  animal, 
yet  the  yielding  of  the  parts  of  the  machine  renders 
the  impulfe  much  lefs  after  it  begins  to  move  :  hence 
its  velocity  is  accelerated  for  fome  time,  until  the  im-  I 
pulfe  becomes  fo  fmall  that  the  machine  requires  an  in-  I 
creafe  of  power  to  keep  up  the  neccflary  motion. 

Hence  the  machine  flackens  its  pace,  the  water  meets 
with  more  reftftancc,  and  of  confequence  exerts  its 
power  more  fully,  and  the  machine  recovers  its  velo-  I 
city.  But  when  a  fly  is  added  to  the  other  parts,  this 
afts  firft  as  a  power  of  rcfiftance,  fo  that  the  ma¬ 
chine  cannot  acquire  the  velocity  it  would  otherwife 
do.  When  it  next  begins  to  yield  to  the  preflure  of 
the  water,  and  the  impulfe  of  courfe  to  flackeu,  the 
fly  communicates  part  of  its  motion  to  the  other  parts ; 
fo  that  if  the  machine  be  well  made,  there  is  very 
little  difference  in  the  velocity  perceptible. — The  truth 
of  what  is  here  advanced  will  eafily  be  feen,  from  con- 
fidering  the  inequality  of  motion  in  a  clock  when  the 
pendulum  is  off,  and  how  very  regularly  it  goes  when 
regulated  by  the  pendulum,  which  here  aft  as  a  fly. 

Flies  are  particularly  ufeful  in  any  kind  of  work  34i 
which  is  done  by  alternate  flrokes,  as  the  lifting  °f  wejg>Jl 
large  pefllcs,  pumping  of  water,  &c.  In  this  cafe  the  flies.  I 
weight  of  the  wheel  employed  is  a  principal  objeft  ; 
and  the  method  of  calculating  this  is  to  compare  it 
with  the  weight  to  be  raifed  at  each  ftroke  of  the  ma¬ 
chine.  Thus,  fuppofe  it  required  to  raife  a  peflle  30 
pounds  weight  to  the  height  of  one  foot  60  times  irt 
a  minute  :  Let  the  diameter  of  the  fly  be  feven  feet, 
and  fuppofe  the  peflle  to  be  lifted  once  at  every  revo¬ 
lution  of  the  fly;  we  mufl  then  confider  what  weight 
pafTing  through  22  feet  in  a  fecond  will  be  equivalent 
to  30  pounds  moving  through  one  foot  in  a  fecond. 

This  will  be  30-7-22  or  ■rr  pounds.  Were  a  fly  of 
this  kind  to  be  applied,  therefore,  and  the  machine 
fet  a  going,  the  fly  would  juft  be  able  to  lift  the  peflle 
once  after  the  moving  power  was  withdrawn  ;  but  by 
increafing  the  weight  of  the  fly  to  10,  12,  or  20  pounds, 
the  machine  when  left  to  itfelf  would  make  a  confi- 
derable  number  of  flrokes,  and  be  worked  with  much 
lefs  labour  than  if  no  fly  had  been  ufed,  though  no 
doubt  at  the  firft  it  would  be  found  a  conflderabie  in¬ 
cumbrance  to  the  motion.  This  is  equally  applicable  1 
to  the  aftion  of  pumps  ;  but  the  weight  which  can  be 
mofl  advantageoufly  given  to  a  fly  has  never  yet  been 
determined  by  mechanics.  It  is  certain,  however,  that 
the  fly  does  not  communicate  any  abfolute  increafe  of 
power  to  the  machine  ;  for  if  a  man  or  other  animal 
is  not  able  to  fet  any  mechanical  engine  in  motion 
without  a  fly,  he  will  not  be  able  to  do  it  though  a 
fly  be  applied,  nor  will  he  be  able  to  keep  it  in  motion 
though  let  a-going  with  a  fly  by  means  of  a  greater 
power.  This  may  feem  to  be  contradiftcil  by  the 
example  of  a  common  clock;  for  if  the  pendulum  be 
once*  Hopped,  the  weight  is  not  able  to  fet  it  in  mo¬ 
tion  again,  though  it  will  keep  it  going  when  once 
put  in  motion  by  an  external  power.  This,  however, 
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Mechanical  depends  riot  upon  any  infufuciency  of  the  weight,  but 
powers.  on  the  particular  mechanifm  of  the  crown  wheel ; 

U“~’v  '  which  is  fuch,  that  when  once  the  pendulum  is  Hop¬ 
ped,  it  would  require  a  much  greater  weight  than  that 
•commonly  applied  to  fet  it  in  motion ;  and  if  the  ufual 
weight  was  to  aft  fairly,  it  would  be  more  than  fuffi- 
cient  to  move  all  the  machinery,  and  make  the  pen¬ 
dulum  vibrate  alfo  with  much  greater  force  than  it 
•does. 

$8 .Of  Friction. 

The  doftrine  of  friftion,  according  to  Mr  Fergu- 
fon,  may  be  fummed  up  in  the  following  manner: 
x.  When  one  body  infills  on  another  upon  a  horizon¬ 
tal  plane,  it  prefies  it  with  its  whole  weight  ;  which 
being  equally  readied  on,  and  confequently  the  whole 
e  fie  ft  of  its  gravity  dellroyed  by  the  plane,  it  will  be 
abfolutely  free  to  move  in  any  horizontal  direftion  by 
any  the  leaft  power  applied  thereto,  provided  both  the 
touching  furfaces  be  perfeftly  fmooth.  2.  But  fince 
Ave  find  no  fuch  thing  as  perfeft  fmoothnefs  in  the 
furfaces  of  bodies,  but  an  evident  roughnefs  or  uneven- 
nefsof  the  parts  in  their  furface,  arifing  from  their  po- 
rofity  and  peculiar  texture,  it  is  eafy  to  underhand, 
that,  when  two  fuch  furfaces  come  together,*  the  pro¬ 
minent  parts  of  one  will  in  fome  meafure  fall  into  the 
concave  parts  of  the  other  ;  and  therefore,  when  an 
horizontal  motion  is  attempted  in  one,  the  fixed  pro¬ 
minent  parts  of  the  other  will  give  more  or  lefs  refin¬ 
ance  to  the  moving  furface,  by  holding  and  detaining 
its  parts  ;  and  this  is  what  we  call  friftion.  3.  Now 
fincc  any  body  will  require  a  force  proportional  to  its 
weight  to  draw  it  over  a  given  obflacle,  it  follows,  that 
the  friftion  arifing  to  the  moving  body  will  always  be 
in  proportion  to  its  weight  only,  and  net  the  quantity 
of  the  furface  by  which  it  bears  upon  the  refilling 
plane  or  furface.  Thus,  if  a  piece  of  wood  four  inches 
wide  and  one  thick  be  laid  upon  another  fixed  piece 
*>f  the  fame  wood,  it  will  require  the  fame  weight  to 
draw  it  along,  whether  it  be  laid  on  its  broad  or  nar¬ 
row  fide.  4.  For  though  there  be  four  times  the 
number  of  touching  particles  on  the  broad  fide  ( cate- 
ris  paribus ),  yet  each  particle  is  prefied  with  but  ^th 
of  the  weight  that  thofe  arc  on  the  narrow  fide  ;  and 
fince  four  times  the  number,  multiplied  by  ^th  of  the 
weight,  is  equal  to  ^th  of  the  number  multiplied  by 
four  times  the  weight,  it  is  plain  the  refifiance  is  equal 
in  both  cafes,  and  fo  requires  the  fame  force  to  over¬ 
come  it.  5.  The  reafon  why  friftion  is  proportional 
to  the  weight  of  the  moving  body  is,  bccaufe  the  power 
applied  to  move  the  body  mull  raife  it  over  the  pro¬ 
minent  parts  of  the  furface  on  which  it  is  drawn;  and 
this  motion  of  the  body,  as  it  is  not  upright, .  fo  it 
will  not  require  a  power  equal  to  its  whole  weight  ; 
but  being  in  the  nature  of  the  motion  on  an  inclined 
plane,  it  will  require  only  a  part  of  its  own  weight, 
wljch  will  vary  with  the  various  degrees  of  fmootli- 
nds  and  afperity.  6.  It  is  found  by  experiment, 
that  a  body  will  be  drawn  along  by  nearly  of  its 
weight;  and  if  the  furfaces  be  hard  and  well  polifh- 
cd,  by  lefs  than  a  third  part  ;  whereas  if  the  parts 
be  foft  or  ragged,  it  will  require  a  much  greater 
*54-  weight.  Thus  alfo  the  cylinder  of  wood  AB,  if 
very  fmooth,  and  laid  on  two  well  polilhed  fuppor- 
ters  CD  (having  been  firfl  oiled  or  greafed),  and 
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then  charged  with  the  weight  of  two  pounds  in  the  Mechanical 
two  equal  bulls  GH,  it  will  require  an  additional  1  owcr*  j 
weight  x,  equal  to  about  a  third  part  of  the  two 
pounds,  to  give  motion  to  or  overcome  the  friftion 
of  the  faid  cylinder.  7.  Now  this  additional  weight,- 
as  it  caufes  a  greater  weight  of  the  cylinder,  will  like- 
wife  mereafe  the  friftion  ;  and  therefore  require  the 
addition  of  another  weight  y,  equal  to  the  third  part 
of  its  own  weight ;  for  the  fame  reafon,  the  weight 
y  will  require  another  2,  a  third  part  lefs;  and  fo  on 
ad  infinitum .  Hence,  fuppofing  the  friftion  to  be 
precifely  a  third  of  the  weight,  the  firfl  weight  with 
all  the  additional  ones,  viz.  2,  y,  •£,  Taw,  See.  will  be 
a  feries  of  numbers  in  geometrical*  progrefiion  de- 
creafing.  Now  the  fum  of  all  thefe  terms,  except  the 
firfl,  is  found,  by  a  well-known  theorem  in  arithmetic, 
to  be  equal  to  one  pound.  So  that  if  the  weight  of 
the  cylinder  be  inconsiderable,  the  readiefl  way  to  over¬ 
come  the  friftion  would  be  to  double  the  power  G,  or 
H,  at  once.  8.  But  though  we  may,  at  a  medium, 
allow  a  third  part  of  the  weight  with  which  any  fimple 
machine  is  charged  for  the  friftion  arifing  from 
thence,  yet  this  is  very  precarious,  and  feldom  is  the 
cafe  :  for  if  ABCD  be  a  piece  of  brafs  of  fix  ounces,  Fig.  5S* 
and  EFGH  be  alfo  a  plate  of  brafs,  and  both  the 
furfaces  well  ground  and  polifhed,  the  weight  P  of 
near  two  ounces  will  be  required  to  draw  along  the 
body  AC  alone;  but  if  AC  be  loaded  with  6,  8,  or 
iolb.  then  a  iixth  part  of  the  weight  will  be  fufiicient 
to  draw  it  along  the  plane.  On  the  other  hand,  if 
the  plane  be  covered  with  a  linen  or  woollen  cloth, 
then  a  third  or  half  part,  and  fome  times  more,  will 
be  requifite  to  draw'  it  along  on  the  plane.  9.  Yet 
11  otwith (landing  the  difficulty  and  uncertainty  attend¬ 
ing  the  efliination  of  the  quantity  of  friftion,  it  is  Hill 
a  mod  ufeful  and  neceflary  inquiry,  how  and  by  what 
means  the  friftion  of  any  machine  may  be  diininifhed  ? 

In  order  to  this,  we  mull  confider  friction  mechani¬ 
cally,  or  as  a  force  afting  againfl  a  power  applied  to 
overcome  it.  Thus  fuppofe  AB  an  upright  Hem  Fig.  56. 
or  (haft,  turning  freely  in  the  focket  B  fixed  in  the 
table  or  plane  llvLM;  and  AC,  DE,  two  arms 
fixed  in  the  faid  Hiaft,  the  latter  of  which,  DE,  has 
three  pins  going  into  a  focket  in  the  middle  of  heavy 
weights,  F,  G,  or  H,  in  fuch  a  manner,  that  when  a 
power  applied  at  C  moves  the  lever  AC,  it  caufes  the 
lever  DE  to  protrude  or  thrufi  along  the  weights  at 
F,  G,  or  H,  in  a  circular  manner  upon  the  table. 

10.  Now  fince  we  fuppofe  the  weight,  all  the  while  it 
is  in  motion,  is  freely  and  wholly  fuppt  ited  by  the 
plane,  it  follows,  that  all  the  reiiflance  it  can  give  to 
the  pou’er  applied  to  C,  is  only  what  arifes  fioin  its 
friftion  on  the  plane.  What  this  friftion  is,  will  be 
found  by  applying  the  weight  at  G,  fo  that  BG  be 
equal  to  AC;  for  then  the  power  applied  to  C,  afting 
in  a  tangent  to  the  circle  CRS,  that  (hull  jufi  move 
the  weight  G,  will  be  equal  to  its  friftion.  But  if 
the  weight  be  applied  at  F,  beeaule  BF  is  greater 
than  AC,  the  fame  power  at  C,  as  before,  will  not 
move  it,  by  reafon  its  force  is  here  increafed,  by  ha¬ 
ving  a  greater  velocity  than  the  power  ;  as,  011  the 
other  hand,  if  placed  at  II ,  a  Ids  power  at  C  (hall 
move  it,  becaufe  of  its  having  there  lefs  velocity  than 
the  power,  as  is  evident  from  the  properties  of  the 
lever.  11.  Hence  wc  underiland,  that  though  the 
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Mechanical  weight  of  a  machine  remain3  the  fame;  yet  the  fric- 
Powers  tion  m:iy  |3e  diminifhed,  by  contriving  that  the  part3 
on  which  it  moves  and  rubs  fhall  have  lefs  velocity 
than  the  power  which  moves  it  :  tiius,  if  the  cylinder 
AB  (fig.  54.)  were  to  move  on  the  two  fmall  pins  or 
gudgeons  E,  F,  the  fri&ion  would  be  abated  in  the 
proportion  of  the  diameter  of  the  cylinder  to  that  of 
the  pins.  12.  The  fri&ion  on  thefe  gudgeons  is  flill 
farther  diminifhed  by  caufing  them  to  move  on  the 
circumference  of  a  wheel:  thus,  let  F  be  the  gudgeon 
of  the  cylinder,  revolving  on  the  wheel  CDE(fig.  57.), 
the  velocity  of  the  wheel’s  circumference  will  be  the 
fame  with  that  of  the  gudgeon  ;  but  the  velocity  of 
the  wheel’s  axis  AB  (which  is  now  to  be  confidered 
as  the  rubbing  part)  i3  lefs  than  that  of  the  wheel,  in 
proportion  as  its  diameter  is  lefs  than  that  of  the 
wheel  :  for  example,  if  the  friftion  of  the  cylinder 
moving  on  its  furfare  be  Td  part  of  the  weight,  and 
the  gudgeon  be  to  the  cylinder  as  1  :  10,  they  will 
reduce  the  fri&ion  to  T^th  part;  and  if,  again,  the  axis 
of  the  wheel  be  to  the  wheel  as  1  :  1  o,  the  wheel  will 
reduce  the  fri&ion  to  Ty0th  part;  and  if  the  axi*3  of 
this  wheel  be  laid  on  the  perimeter  of  another  wheel, 
the  fridlion  will  be  reduced  to  a  Hill  leffer  part  of  the 
weight;  fo  that  you  may  proceed  in  this  manner  to  di- 
minifh  the  fridlion  ad  infinitum ;  and  wheels  applied  in 
this  manner  are  called  friaion-'wbeels .  13.  JBeiides 

what  has  been  already  faid,  fomewhat  farther  is  ne- 
ceflary  to  diminifh  the  fridlion  of  wheel-carriages.  It 
was  before  ohferved,  that  friclion  arofe  chiefly  by 
lifting  the  body  over  the  prominent  parts  of  the  plane 
on  which  it  is  moved:  now  if  we  can  contrive  to  move 
the  body  along  without  lifting  or  fufhining  its  weight, 
we  fhall  move  it  without  much  fridion;  and  this  may 
be  done  by  laying  the  body  on  any  moveable  circular 
fubjed,  as  rollers,  wheels,  &c.:  becaufe  the  afperities 
of  its  furface  will  lay  hold  on  thofe  of  the  roller,  and 
move  it  likewife;  and  it  is  as  evident,  that  when  the 
body  is  drawn  againfl  the  prominent  parts  of  the  rol¬ 
ler,  they  immediately  give  way,  and  make  no  refin¬ 
ance.  By  this  circular  motion  of  the  roller,  its  pro¬ 
minent  parts  below  do  only  defeend  and  move  upon 
or  over,  and  are  not  drawn  againfl,  the  fixed  promi¬ 
nent  parts  of  the  plane,  and  fo  receive  no  refinance 
from  them. .  Hence  the  body  is  conveyed  along  with¬ 
out  being  lifted  up,  in  the  fame  manner  as  a  wheel 
is  moved  by  a  pinion  without  any  confiderable  refin¬ 
ance. 

Sect.  III.  Of  the  Combinations  of  the  Mechanical 
Powers. 

From  what  has  been  already  laid  down  concerning 
the  mechanical  powers  in  particular,  we  have  fecn  that 
none  of  them  is  capable  of  augmenting  the  abfolute 
force  of  any  a&ing  fubfiance;  and  from  thence  we  may 
juftly  conclude,  that  no  combination  of  them  can  do 
fo.  In  fa  ft,  thefe  combinations  are  very  often  detri¬ 
mental,  and  occafion  a  great  lofs  of  power  by  fri&i'on. 
This  is  the  great  obftacle  in  mechanics,  and  mud  al¬ 
ways  be  greater  in  complex  than  in  fimple  machines  ; 
and  therefore  the  latter  are  always  to  be  preferred, 
excepting  where  conveniency  requires  fome  degree  of 
complication.  The  lever  being  the  fimpleft  machine, 
oind  that  attended  with  leail  friction,  is  always  to  be 
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ufed  where  it  is  requifite  to  raife  weights  for  a  fmall  Gomhina- 
way.  It  may  likewife  be  ufed  with  propriety  where  1  on  of  Me- 
bodies  are  to  undergo  a  long  continued  degree  of  pref- 
fure,  and  where  they  yield  but  little.  For  this  purpofe  -  -  "  *_j> 
the  lever  ought  to  be  of  the  fccond  kind,  reprefented 
fig.  28.  where  one  end  being  fixed  at  A,  a  weight 
may  be  put  upon  the  other  extremity  B,  and  the  bod y.CCLXXXIU* 
to  be  prefied  put  at  1,  2,  or  any  of  the  intermediate 
divifions,  according  to  the  degree  of  preffure  it  is  de- 
figned  to  undergo.  This  has  the  advantage  of  giving 
a  long  and  very  equable  preflure,  and  is  a  very  ad¬ 
vantageous  method  of  preffing  cheefe  or  other  things 
which  do  n6t  require  a  very  great  exertion  of  force.. 

Where  this  is  requifite  we  mufl  employ  wedges  or 
ferews;  but  bath  thefe  have  the  difadvantage  of  fiack- 
ening  their  preflure  on  the  leafl  yielding  of  the  ma¬ 
terials  to  be  prefied.  Wedges  therefore  require  to  be- 
almofl  conflantly  driven,  and  ferews  to  be  turned  by  a 
lever,  in  order  to  produce  a  confiant  preflure.  In  oil. 
mills  the  preflure  is  produced  by  wedges,  which  are* 
conflantly  driven  by  great  mallets  lifted  up  by  the  force 
of  the  mill.  Oil  of  fweet  almonds  is  made  by  apothe¬ 
caries  in  a  prefs  driven  by  a  ferew,  and  turned  by  a 
long  lever  affifled  by  a  capften. 

Where  it  1*3  necefiary  to  have  a  confiderable  weight 
raiferi  to  fome  height,  the  pulley  is  the  mofl  ufeful 
power,  but  the  fridlion  is  extremely  great  ;  the  axis 
in  peritrochio  combined  with  a  fingle  pulley  will  an- 
fwer  the  purpofe  extremely  well,  and  with  hfs  fridlion 
than  any  machine  compofed  of  pulleys  alone.  The  Beft  me. 
machines  called  cranes  are  generally  combinations  of  thod  of 
thefe  two;  and  are  very  much  ufed,  efpecially  by  theconftnift* 
commercial  people,  for  railing  goods  out  of  fhips,11^ craces- 
drawing  them  up  into  warehoufes,  and  for  lowering 
them  down.  In  thefe  operations  we  mufl  obferve, 
that  lowering  goods  is  much  more  dangerous  than, 
raifing  them,  on  account  of  the  vafl  increafe  of  velo¬ 
city  which  bodies  acquire  ever)'  moment  by  the  power 
of  gravity.  In  the  conflrudiorr  of  cranes,  therefore,. 

It  is  abfolutely  necefiary' to  attend  to  this  circumftance,. 
and  to  guard  Againfl  accidents.  The  following  are 
recommended  by  Mr  Fergufon  :  Fig.  ;2.  fhows  one  Plate 
crane  well  calculated  for  the  purpofes  jufl  mentioned.CCLXXXV* 
When  the  rope  H  is  hooked  to  the  weight  K,  a  man 
turns  the  winch  A,  on  the  axis  whereof  is  the  trundle 
B,  which  turns  the  wheel  C,  on  whofe  axis  D  is  the 
trundle  E,  which  turns  the  wheel  F  with  its  upright 
axis  G,  on  which  the  great  rope  HH  winds  as^he 
wheel  turns;  and  going  over  a  pulley  I,  at  the  end  of 
the  arm  d  of  the  gib  ccde>  it  draws  up  the  heavy  bur¬ 
den  K;  which  being  raifed  to  a  proper  height,  as  from 
a  fhip  to  tlie  quay,  is  then  brought  over  the  quay  by 
pulling  the  wheel  Z  round  by  the  handles  z,  z,  which 
turns  the  gib  by  means  of  the  half  wheel  b  fixed  on  the 
gib-poflrc,  and  the  flrong  pinion  a  fixed  on  the  axis  of 
tiie  wheel  Z.  This  wheel  gives  the  man  that  turn* 
it  an  abfolute  command  over  the  gib,  fo  as  to  prevent 
it  from  taking  any  unlucky  fwing,  fuch  as  often  hap- 
pens  when  it  is  only  guided  by  a  rope  tied  to  its  arm 
d;  and  people  are  frequently  hurt,  fometimes  killed, 
by  fuch  accidents. 

The  great  rope  goes  between  two  upright  rollers 
i  and  /,  which  turn  upon  gudgeons  in  the  fixed  beams 
f  and  g ;  and  as  the  gib  is  turned  towards  either  fide, 
the  rope  bends  upon  the.  roller  next  that  fide.  Were 

it 
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Combina-  It  not  for  thefe  rollers,  the  gib  would  be  quite  unma- 
tion  of  Me- nageabie ;  for  the  moment  it  were  turned  ever  fo  little 
mwer*!'  tovvar(^3  any  ^le  weight  K  would  begin  to  de- 

u  feend,  becaufe  the  rope  would  be  fhortened  between 

the  pulley  I  and  axis  G;  and  fo  the  gib  would  be  pul¬ 
led  violently  to  that  fide,  and  either  be  broken  to 
pieces  or  break  every  thing  that  came  in  its  way. 

hefe  rollers  mufl  be  placed  fo  that  the  fides  of  them 
round  which  the  rope  bends  may  keep  the  middle  of 
the  bended  part  dire&ly  even  with  the  centre  of  the 
hole  in  which  the  upper  gudgeon  of  the  gib  turns  in 
the  beam  /.  The  truer  thefe  rollers  are  placed,  the 
cafier  the  gib  is  managed,  and  the  lefs  apt  to  fwing  ei¬ 
ther  way  by  the  force  of  the  weight  K 
A  ratchet-wheel  Qjs  fixed  upon  the  axis  D,  near  the 
trundle  E ;  and  into  this  wheel  falb  the  catch  or  click 
R.  This  hinders  the  machine  from  running  back  by 
the  weight  of  the  burden  K,  if  the  man  who  raifes  it 
fhould  happen  to  be  carelefs,  and  to  leave  off  working 
at  the  winch  A  fooner  than  he  ought  to  do. 

When  the  burden  K  is  raifed  to  its  proper  height 
from  the  rtiip,  and  brought  over  the  quay  by  turning 
the  gib  about,  it  is  let  down  gently  upon  the  quay,  or 
into  a  cart  Handing  thereon,  in  the  following  manner : 
A  man  takes  hold  of  the  rope  tt  (which  goes  over  the 
pulley  vf  and  is  tied  to  a  hook  at  S  in  the  catch  IO, 
and  fo  difengages  the  catch  from  the  ratchet-wheel  Q| 
and  then,  the  man  at  the  winch  A  turns  it  backward, 
and  lets  down  the  weight  K.  But  if  the  weight  pulls 
too  hard  againii  this  man,  another  lays  hold  of  the 
handle  V,  and  by  pulling  it  downward  draws  the  gripe 
U  clofe  to  the  wheel  Y,  which  by  rubbing  hard  againii 
the  gripe  hinders  the  too  quick  defeent  of  the  weight; 
and°not  only  fo,  but  even  Hops  it  at  any  time  if  re¬ 
quired.  By  this  means,  heavy  goods  may  be  cither 
raifed  or  let  down  at  pleafnre,  without  any  danger  of 
hurting  the  men  who  work  the  engine. 

When  part  of  the  goods  are  craned  up,  and  the 
rope  is  to  he  let  down  for  more,  the  catch  R  is  fir  ft 
dlfengaged  from  the  ratchet-wheel  by  pulling  the 
cord  t ;  then  the  handle  q  is  turned  half  round  back¬ 
ward,  which,  by  the  crank  nn  in  the  piece  o>  pulls 
down  the  frame  b  between  the  guides  m  and  m  (in 
*  which  it  Hides  in  a  grooved,  and  fo  difengages  the 
trundle  B  from  the  wheel  C :  and  then  the  heavy  hook 
p  at  the  end  of  the  rope  H  defeends  by  its  own  weight, 
and  turns  back  the  great  wheel  F  with  its  trundle  E 
and  the  wheel  C;  and  this  lad  wheel  a£ts  like  a  fly 
againft  the  wheel  F  and  hook  P,  and  fo  hinders  it 
from  going  down  too  quick  ;  whilll  the  weight  X 
keeps  up  the  gripe  U  from  rubbing  againii  the  wheel 
Y,  by  means  of  a  cord  going  from  the  weight  over 
the  pulley  w  to  the  hook  W  in  the  gripe;  fo  that  the 
gripe  never  touches  the  wheel  unlefs  it  be  pulled  down 

bv  the  handle  V.  . 

'  When  the  crane  is  to  be  fet  at  work  again  for  draw¬ 
ing  up  another  burden,  the  handle  q  is  turned  half 
round  forwards;  which,  by  the  crank  nny  raifes  up  the 
frame  hy  and  caufes  the  trundle  .B  to  lay  hold  of  the 
wheel  C;  and  then,  by  turning  the  winch  A,  the  bur- 
den  of  goods  1C  is  drawn  up  as  before. 

The  crank  nn  turns  pretty  fliff  in  the  mortife  near 
o,  and  Hops  again  the  farther  end  of  it  when  it  has 
got  juft  a  little  beyond  the  perpendicular;  fo  that 
it  can  never  come  back  of  itfelf :  and  therefore  the 
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trundle  B  can  never  come  away  from  the  wheel  C  un- 

til  the  handle  q  be  turned  half  round. .  ^chauical 

The  great  rope  runs  upon  rollers pp  in  the  lever  LM,  povver*. 
which  keep  it  from  bending  between  the  axle  at  G  and  ^  ■—  * 

the  pulley  I.  This  lever  turns  upon  the  axis  N  by 
means  of  the  weight  O,  which  is  juft  fufficient  to  keep 
its  end  L  up  to  the  rope  ;  fo  that,  as  the*  great  axle 
turns,  and  the  rope  coils  round  it,  the  lever  rifes  with 
the  rope,  and  prevents  the  coilings  from  going  over 
one  another. 

The  power  of  this  crane  may  be  eftimated  thus :  Sup- 
pofe  the  trundle  B  to  have  13  ftaves  or  rounds,  and 
the  wheel  C  to  have  78  fpur-cogs  ;  the  trundle  E  to 
have  14  ftaves,  and  the  wheel  F  56  cogs:  then,  by 
multiplying  the  ftaves  of  the  trundles,  13  and  14,  into 
one  another,  their  produ£l  will  be  182;  and  by  mul¬ 
tiplying  the  cogs  of  the  wheels,  78  and  into  one 
another,  their  product  will  be  4368 ;  and  dividing  4368 
by  182,  the  quotient  will  be  24:  which  (hows  that  the 
winch  A  make*  24  turns  for  one  turn  of  the  wheel  F 
and  its  axle  G,  on  which  the  great  rope  or  chain  HI H 
winds.  So  that  if  the  length  or  radius  of  the  winch 
A  were  only  equal  to  half  the  diameter  of  the  great 
axle  G,  added  to  half  the  thicknefs  of  the  rope  H,  the 
power  of  the  crane  would  be  as  24  to  1  :  but  the  ra¬ 
dius  of  the  winch  being  double  the  above  length,  it 
doubles  the  faid  power,  and  fo  makes  it  as  48  to  1  :  in 
which  cafe,  a  man  may  raife  48  times  as  much  weight 
by  this  engine  as  he  could  do  by  his  natural  ilrength 
without  it,  making  proper  allowance  for  the  frielion 
of  the  working  parts.  Two  men  may  work  at  once, 
by  having  another  winch  on  the  oppofite  end  of  the 
axis  of  the  trundle  under  B,  and  fo  make  the  power 
ft  ill  double. 

If  this  power  be  thought  greater  than  what  may  be 
generally  wanted,  the  wheels  may  he  made  with  fewer 
cogs  in  proportion  to  the  ftaves  in  the  trundles  ;  and 
fo  the  power  may  be  of  whatever  degree  is  judged  to 
be  requiiite.  But  if  the  weight  be  fo  greit  as  will  re¬ 
quire  yet  more  power  to  raife  it  (fuppofe  a  double 
quantity),  then  the  rope  II  may  be  put  under  a  move¬ 
able  pulley,  as  i,  and  the  end  of  it  tied  to  a  hook  in 
the  gib  at  *  ;  which  will  give  a  double  po*cr  to  the 
machine,  and  fo  raife  a  double  weight  hooked  to  the 
block  of  the  moveable  pulley. 

When  only  fmall  burdens  are  fo  raifed,  this  may  be 
quickly  done  by  men  pufhing  the  axle  G  round  by  the 
handfpokesy,  ;  having lirft  dlfengaged  the  trundle 

B  from  the  wheel  C  :  and  then,  this  vhccl  will  only 
a£l  as  a  fly  upon  the  wheel  l  ;  and  the  catch  R  will 
prevent  its  running  back,  if  the  men  fhould  inadver¬ 
tently  leave  off  pufhing  before  the  burden  be  unhook¬ 
ed  from  £. 

Laftly,  when  very  heavy  burdens  are  to  be  raifed, 
which  might  endanger  the  breaking  of  the  cogs  in  the 
wheel  F  ;  their  force  againft  thefe  cogs  may  be  much 
abated  by  men  pufhing  round  the  handtpokes  j*,y, 
whilll  the  man  at  A  turns  the  winch. 

Wc  have  only  fhown  the  working  parts  of  this  crane, 
without  the  whole  of  the  beams  which  fupport  them  5 
knowing  that  thefe  are  eafily  fuppofed,  and  that  if 
they  had  been  drawn,  they  would  have  hid  a  great  deal 
of  the  working  parts  from  fight,  and  alfo  confufed  the 

figure.  #  .  .. 

Another  very  good  crane  is  made  tn  the  following 
^  13  2  manner: 
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manner :  A  A  (fig.  53  )  is  a  great  wheel  turned  by  men 
walking  within  it  at  H.  On  the  part  C,  of  its  axle  BC, 
the  great  rope  D  is  wound  as  the  wheel  turns ;  and 
this  rope  draws  up  goods  in  the  fame  way  as  the  rope 
HH  does  in  the  above-mentioned  crane,  the  gib-work 
here  being  fuppofed  to  be  of  the  fame  fort.  But  thefe 
cranes  are  very  dangerous  to  the  men  in  the  wheel  ; 
for  if  any  of  the  men  fhoulcl  chance  to  fall,  the  bur¬ 
den  will  make  the  wheel  run  back  and  throw  them  all 
about  within  it  ;  which  often  breaks  their  limbs,  and 
Sometimes  kills  them.  The  late  ingenious  Mr  Pad- 
more  of  Briftol  (wliofe  contrivance  the  fore-mentioned 
crane  is),  obferving  this  dangerous  conilru<5lion,  con¬ 
trived  a  method  for  remedying  it,  by  putting  cogs  all 
arOund  the  outfidc  of  the  wheel,  and  applying  a  trundle 
T  to  torn  it  ;  which  increafes  the  power  as  much  as 
the  number  of  cogs  in  the  wheel  is  greater  than  the 
number  of  flaves  in  the  trundle  :  and  by  putting  a 
ratchet-wheel  F  on  the  axis  of  the  trundle  (as  in  the 
above-mentioned  crane),  with  a  catch  to  fall  into  it, 
the  great  wheel  is  flopt  from  running  back  by  the  force 
of  the  weight,  even  if  all  the  men  in  it  fiiould  leave 
off  walking.  And  by  one  man  working  at  the  winch  I, 
or  two  men  at  the  oppofite  winches  when  needful,  the 
men  in  the  wheel  are  much  alMed,  and  much  greater 
weights  are  raifed,  than  could  be  by  men  only  within 
the  wheel.  Mr  Padmore  put  alfo  a  gripe-wheel  G 
Upon  the  axis  of  the  trundle,  which  being  pinched  in 
the  fame  manner  as  deferibed  in  the  former  crane, 
heavy  burdens  may  be  let  down  without  the  lead  dan¬ 
ger.  And  before  this  contrivance,  the  lowering  of 
goods  was  always  attended  with  the  utmofl  danger  to 
the  men  in  the  wheel;  as  every  one  mud  be  fenfible  of 
who  has  feen  fuch  engines  at  work.  And  it  is  furpri- 
fing  that  the  mailers  of  wharfs  and  cranes  fiiould  be  fo 
regardlefs  of  the  limbs,  or  even  lives  of  their  workmen, 
that,  excepting  the  late  Sir  James  Creed  of  Green¬ 
wich,  and  fome  gentlemen  at  Bridol,  there  is  fcarce 
an  indance  of  any  who  has  ufed  this  fiife  contri¬ 
vance. 

We  lhall  deferibe  here  four  new  cranes  invented 
and  made  by  Mr  Gottlieb  of  Hounfditch,  London, 
who  communicates  them  to  the  public  as  quite  new 
in  their  principles,  and  more  Ample  and  ufeful  than 
any  hitherto  contrived.  Fig.  59.  is  a  reprefentation  of 
a  crane  adapted  for  a  large  warehoufe,  where  heavy 
goods  are  wanted  to  be  drawn  up  from  a  cart  or  quay. 
One  of  this  conftru&ion  has  lately  been  erefted  in  Mr 
Camden’s  fugar-houfe,  Old  Gravel-Lane,  London.  Its 
operation  is  as  follows  :  The  horfe  yoked  below  at  A 
turns  the  upright  axis  and  the  w  heel  B,  which  is  about 
6  feet  in  diameter ;  this  turns  a  3  feet  wheel  C,  having 
an  upright  axis  D  through  the  floor  turning  with  it, 
and  carrying  a  3  feet  wheel  E  with  perpendicular 
cogs.  I  he  wheel  E  turns  two  pinions  F  and  G,  the 
former  of  8  inches  in  diameter,  and  the  latter  of  c 
inches  diameter,  both  fixed  upon  one  axis.  The  pi¬ 
nion  G  turns  a  3  feet  wheel  H,  to  which  is  fixed  the 
barrel  I  and  wheel  W.  The  rope  K  winds  round 
the  barrel,  and  comes  over  the  flieiff-whecl  L  in  the 
upper  ftory,  and  the  pulley  M  in  the  gib-head  drawing 
tip  the  goods  fufpended  at  the  hook  N. 

By  a  mark  made  upon  the  rope  at  1,  the  man  fu- 
penntending  the  crane  knows  when  the  goods  are  rai¬ 
led  enough  for  landing  into  the  room:  he  then  imme- 
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diately  pufhes  afide  the  upright  piece  0,  difengages  the  Combina. 
lever  P  from  it ;  and  by  putting  it  downwards,  the  ac-tionof  Ac¬ 
tion  of  the  quarter  pinion  at  Qj-aifes  up  the  pinion  ^amcal 
at  G,  and  thereby  unconne&s  it  with  the  wheel  H. 

To  prevent  the  machineiy  now  from  running  back-  u 

wards,  a  ratchet-wheel  R  is  fixed  upon  the  wheel  H, 
into  wliich  a  click-catch  S  falls.  Plus  effe£lualiy  pre¬ 
vents  the  wheels  going  backwards  by  the  weight  at 
N  while  the  man  above  is  employed  in  landing  the  goods. 

When  the  goods  are  brought  into  the  ilorc-room,  the 
hook  N  is  thrown  out,  and  the  man  below,  from  the 
ufual  call,  runs  to  the  handle  U,  Hides  the  pinion  T 
into  the  wheel  H,  then  turns  back  the  ratchet-wheel 
R.,  and  pufhes  back  the  click  b,  then  Hides  back  again 
the  pinion  1  ;  and  the  wheel  H  and  barrel  I  being  thus 
at  liberty,  the  hook  N  and  rope  run  down  by  their 
own  gravity,  and  frefh  goods  arc  attached;  then  again, 
from  the  ufual  call,  the  man  pufhes  up  the  lever  P, 
fixes  it  at  O,  places  the  click  S  into  the  teeth  of  the 
ratchet-wheel ;  and  the  whole  machinery  is  again  in 
a&ion  from  the  horfe  below,  that  keeps  confiantly  go¬ 
ing  without  being  flopped  at  every  fhort  interval  of 
the  landing,  floring,  Sc c. 

When  the  goods  are  to  be  carted  off,  and  required 
to  be  let  down  only,  it  is  performed  without  the  horfe, 
and  in  the  following  manner  :  The  pinion  G  is  difen- 
gaged  from  the  wheel  H  by  the  lever  P  as  before, 
and  the  pinion  V  of  the  fly-wheel  is  flipped  into  the 
teeth  of  the  2  feet  wheel  W.  The  goods  being  fuf¬ 
pended  at  N,  will  a£l  by  the  rope  upon  the  wheel  W 
and  pinion  V,  thereby  turning  round  the  fly-wheel  X: 
while  the  goods  are  thus  defending,  the  man  preffes 
upon  the  lever  Y,  and  bears  againil  the  wheel,  making 
fuch  a  refiflance  as  to  be  fuflicient  to  allow  the  goods 
to  defeend  with  as  gentle  a  degree  of  motion  as  may 
be  necefiary. 

The  hook  N  being  taken  from  the  goods,  the  man 
goes  to  the  wheel  W,  and  with  his  hands  turns  it 
round,  which  winds  up  the  cord  and  hook  in  readinefs 
for  more  goods,  and  fo  on  as  before.  The  pinions  T 
and  V  in  this  cafe  are  flipped  out  of  the  wheels  H 
and  W. 

As  the  horfe  at  A  may  likewife  be  ufed  to  turn 
other  mill-work  from  a  connc&ion  made  with  the  main- 
wheel,  and  fuppofing  that  the  crane  is  not  wanted  at 
the  fame  time,  it  is  readily  difengaged  by  turning  of 
the  winch  at  Z  ;  wliich,  by  the  pinion  a  below,  work¬ 
ing  into  the  teeth  of  the  bar,  and  the  wheel  C  which 
turns  upon  it,  quite  unconnefts  the  wheel  C  from 
the  crane. 

It  is  therefore  evident  from  what  has  been  deferi¬ 
bed,  that  this  crane  can  be  managed  by  two  men  only, 
and  occafionally  without  a  horfe,  when  very  heavy 
goods  are  not  raifed.  All  the  necefiary  beams  for  fix¬ 
ing  the  machinery  by,  could  not  be  reprefented  in  the 
figure  without  obfeurity  and  confufion  ;  but  thefe  be¬ 
ing  omitted,  will  not  to  the  mofl  ordinary  mechanic 
render  the  general  conflru&ion  of  the  crane  difficult 
to  underfland. 

A  new  portable  cellar  crane  is  reprefented  in  fig.  60.  New  cella 
which  is  very  ufeful  to  wine-merchants,  brewers,  £cc.  in  crane, 
drawing  up  and  letting  down  calks  full  of  wine, beer,  &c. 

It  faves  the  trouble  and  inconvenience  of  horfes,  and 
in  many  places  can  be  ufed  where  horfes  could  not. 

AA  are  two  wooden  props  about  6  feet  in  height, 
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C  bina*  and  jointed  together  like  a  ruler  at  E.  They  are  con- 
tic  [ s\c~  ne died  to  each  other  by  an  iron  round  bar  C  and 
wooden  bar  at  the  bottom  D.  The  iron  prongs  EE 
fatten  the  uprights  tteadily  to  the  edge  of  the  cellar  ; 
F  is  the  axis  round  which  two  ropes  are  coiled,  the 
ends  of  ^hich  are  fattened  to  the  two  clamps  GG.  On 
the  axis  F  is  fixed  the  iron  wheel  H  of  3  feet  in  dia¬ 
meter:  in  the  teeth  of  this  works  the  pinion  I  of  about 
6  or  7  inches  in  diameter,  and  is  turned  by  the  handle 
at  K. 

It  is  evident,  by  a  bare  infpe&ion  of  the  figure,  that 
when  the  two  ropes  are  flipt  over  the  ends  upon  the 
barrel,  either  at  the  top  or  bottom  of  the  cellar,  that 
by  turning  of  the  winch  K  towards  or  from  you,  the 
barrel  can  be  fnfely  and  expeditioufly  taken  out  or 
lowered  down. 

When  the  crane  is  done  with,  it  fhuts  up  by  un- 
ferewing  the  nut  at  B,  taking  the  wheel  and  axis 
away  out  of  the  loops  at  L,  and  folding  the  fides  at 
A  together  like  a  jointed  rule  ;  it  may  then  be  taken 
away  in  the  cart  or  dray,  or  taken  in  the  mens 
hands. 

Fig.  61.  reprefents  a  portable  ttone-crane  mounted 
in  a  wooden  frame  and  ttage,  which  is  judged  to  be 
very  ufeful  for  loading  and  unloading  carts  with  large 
heavy  ftones.  It  is  moveable  to  any  part  of  a  Hone- 
yard  or  ground  ;  the  frame  is  fufficiently  wide  for  a 
cart  to  draw  under  the  crane,  and  at  any  time  it  may 
be  taken  to  pieces. 

The  frame  A  AAA  is  made  of  wood,  is  about  9  or 
jo  feet  high,  and  about  9  feet  fquare.  The  wheels 
BB  are  of  iron,  and  are  about  3  feet  in  diameter,  and 
the  pinion  D,  that  is  fixed  to  the  axis  of  the  firlt  wheel 
B,  8  inches  in  diameter,  on  the  axis  of  the  fecond  wheel 
B,  the  axis  round  which  the  rope-coils  is  fixed. 

Now  the  ftones  being  corded  and  hooked  at  the 
end  of  the  rope,  it  is  very  evident  that  the  man  at  C 
will  cither  raife  or  lower  them  as  may  be  neceftary, 
according  as  he  turns  the  winch  towards  or  from  him, 
and  in  a  fafe  and  very  eafy  manner. 

Fig.  62.  is  a  reprefentation  of  a  crane- carriage  which 
Mr  Gottlieb  conceives  to  be  very  ufeful  in  moving 
large  ftones  in  quarries,  where  carts  and  horfes  cannot 
be  conveniently  or  at.  all  managed.  Its  piinciple  is 
evidently  clear  from  a  bare  view  of  the  figure.  It 
confifts  only  of  two  fets  of  crane-wheels  applied  to  the 
two  fets  of  wheels  belonging  to  the  carriage ;  fothat  two 
men,  one  at  each  winch  AA,  turning  the  pinions  and 
wheels  round,  fhall  a<tt  upon  the  carriage-wheels  and 
move  it  along.  By  their  both  turning  forwards  or 
backwards,  the  carriage  goes  accordingly;  but  if  they 
turn  contrary-ways,  the  carriage  will  be  turned  round, 
or  partly  fo,  afr  may  be  wanted. 

The  pinion  B  is  6  inches  in  diameter,  which  turns 
the  wheel  C  of  3  feet  diameter,  on  the  axis  of  which 
is  fixed  the  pinion  D  of  1  foot  diameter,  which 
works  into  2  wheels  E,  E,  of  3  feet  6  inches  diame¬ 
ter,.  that  are  fixed  upon  the  carriage-wheels,  and  give 
motion  to  the  whole  machine. 

The  fri&ion  of  the  axle-trees  of  thefe  machines  may 
be  confiderably  dlminiftied,  by  applying  an  improved 
axle-tree  invented  by  Mr  Gottlieb,  which  he  calls  the 

I  anti- attrition  axle-tree>  and  for  which  he  has  a  patent. 

It  is  formed  from  a  fteel-roller,  from  4  to  6  inches 
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long,  turning  within  a  groove  cut  in  the  iron  part  of  Combina- 
the  axle ;  and  the  advantages  difeovered  by  experi-t!™ 
ments  made  by  Mr  Gottlieb  will  be  feen  by  the  Jmall  powers, 
table  fubjoined.  A  fe&ion  of  this  axle-tree  is  repre-  . — v— * 
fented  in  fig.  65.  where  a  is  the  axle-tree,  b  the  groove, 
c  the  roller,  d  the  cavity  between  the  lower  part  of'''" 
the  tree  and  the  box  r.  In  figs.  66,  67,  f  repre¬ 
fents  the  oil-veftel  fupplying  it  with  oil,  %  the  tube  to 
convey  the  oil  by,  h  the  llraps  cf  ditto,  1  ;he  fattening 
ferews.  Figs.  63,  64,  give  a  fide  view  of  the  axle. 


Advantage  of  the  anti-attrition  axle-tree. 

Old  axle-tree.  Anti-attrition. 
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One  general  maxim  to  be  kept  in  mind  by  all  me¬ 
chanics  is,  that  whatever  a  machine  gains  in  power  it 
lofes  in  time,  even  fuppofing  fri&ion  were  entirely  out 
of  the  queflion.  It  nuift  likewife  be  remembered,  that 
in  almoft  all  cafes  whe»  a  machine  gains  by  complica¬ 
tion,  it  will  lofe  one  third  by  mere  fridlion,  unlefs  its 
parts  are  made  with  an  accuracy  not  to  be  expe&ed. 

In  fome  cafes,  however,  a  great  power  mutt  be  had  ; 
and  in  thefe  we  mutt  have  recouifc  to  the  moll  fimple 
machines,  which  will  lofe  only  time,  and  but  little 
power  by  friclion  ;  for  the  complicated  ones  watte  both 
time  and  power  to  a  great  degree.  There  is  not  per-  - 
haps  a  better  method  of  procuring  a  very  great  power 
than  by  combining  a  ferew  with  a  toothed  wheel 
which  a&s  as  an  axis  in  peritrochio,  as  is  reprefented 
fig.  50  ;  for  by  making  the  threads  of  the  ferew  pret-CCLXXXV,r 
ty  clofe,  and  the  diameter  of  the  wheel  large,  we 
may  increafe  the  posver  almott  to  any  degree  we 
pleafe,  without  any  coniiderable  increafe  of  fri&ion. 

In  this  cafe,  where  it  can  conveniently  be  done,  it  is 
better  to  increafe  the  diameter  of  the  wheel  than  to 
add  another,  for  this  augments  the  power  without  any 
fenfible  augmentation  of  the  fridlion  ;  and  it  is  abfo- 
lutely  neceftary  to  have  the  axle  as  final!  as  can  be 
made  of  fufficient  ttrength  to  bear  the  weight.  Ar¬ 
chimedes  is  faid  to  have  boafted,  that  he  could  move 
the  earth  provided  he  could  find  a  place  to  Hand  on;  . 
and  Biftiop  Wilkins,  that  he  could  pull  the  ttrongeft 
oaks  up  by  the  roots  by  means  of  a  fingle  horfe-hair.  . 

But  abftra&ing  from  the  impoflibility  in  the  cafe  of 
Archimedes,  it  does  not  appear  that  the  biftiop  could 
more  eafily  have  fulfilled  his  talk,  on  account  of 
the  immenfe  fri&ion  of  the  machine  he  mutt  have  em¬ 
ployed,  and  the  ftiffnefs  of  the  great  ropes  which  mutt 
have  been  bent  in  order  to  accomplifh  his  purpofe.  - 
To  perform  feats  of  this  kind,  a  lever  feems  more  like¬ 
ly  than  any  thing  ;  but  the  vaft  room  it  takes  up,  and 
the  exceftive  length  requifite  to  make  it  a<tt  with  fuf¬ 
ficient  force,  together  with  the  vatt  weight  it  mnft  ne- 
ceftarily  have  if  made  of  the  requifite  ttrength,  mutt 
eafily  convince  us  that  all  fuch  extravagant  boatts  are 
vain,  and  that  wherever  great  efFe&s  are  to  be  accom-.- 
plifhcd*  a  great  power  mutt  originally  be  applied. 
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SeCt.  IV.  Of  Wheel-carriages . 

Wheel-carriages  in  general  fignify  all  kinds  of  ma¬ 
chines  furnifhed  with  wheels,  lor  drawing  great  weights 
by  means  of  the  ftrength  of  animals  or  otherwife. 

It  is  very  probable,  that  in  the  infancy  of  the  arts, 
fledges  were  ufed  before  wheels  were  invented,  or  at 
Jcaft  before  the  application  of  them  became  very  general. 
Homer  mentions  them  as  employed  in  bringing  wood  for 
the  funeral  of  Patroclus  ;  though  it  is  not  to  be  doubted 
that  the  Greeks  at  that  time  were  acquainted  with  the 
ufe  of  wheels,  as  the  fame  poet  mentions  them  on  all  oc- 
cafions  when  fpeaking  of  the  war  chariots  of  his  heroes. 

It  ispoflible,  therefore,  that  by  the  country  people,  for 
inferior  purpofes,  the  Hedge  might  be  employed,  while 
wheel-carriages  were  confined  to  thofe  of  fuperior 
rank,  or  ufed  only  for  war-chariots.  It  i^  not  long 
ago  indeed  fince  fledges  were  ufed  for  certain  purpofes 
in  our  own  country,  notwithllanding  the  number  of 
wheel-carriages  ufed  in  it  from  time  immemorial.  In 
fome  of  the  cold  countries,  where  ice  is  met  with  in 
great  quantity,  and  the  ground  is  covered  with  fro¬ 
zen  fnow  for  a  great  part  of  the  year,  fledges  are  flill 
ufed,  and  run  upon  the  fmooth  furfaces  of  thefe  bodies 
with  as  great  eafe  as  wheels  run  upon  the  ordinary 
ground.  Upon  very  fmooth  ice,  indeed,  or  upon 
any  body  perfectly  fmooth,  wheels  would  not  turn  at 
all  ;  for  the  only  reafon  why  they  turn  in  the  ordinary 
way,  is  the  continual  inequality  they  meet  with.  If 
we  fuppofe  the  wheels  to  be  carried  in  the  air,  it  is 
plain  that  they  would  not  turn,  there  being  nothing  to 
put  any  part  in  motion  more  than  another  ;  and  the 
lame  would  be  the  cafe  if  we  could  fuppofe  ice,  or  any 
other  body,  to  be  fo  fmooth  that  it  would  give  as 
little  reiiftance  as  air.  On  common  roads,  however, 
the  wheels  meet  with  obftru6tions  at  the  bottom, 
which  retard  that  part  ;  and  in  confequence  of  this  the 
upper  part  moves  forward,  and  a  circulating  motion  im¬ 
mediately  begins  to  take  place.  By  means  of  this  cir¬ 
culatory  motion  the  friction  becomes  very  much  lefs 
than  what  it  would  be  if  the  weight  were  drawn  along 
the  ground  upon  a  fledge,  infomuch  that,  according  to 
the  computation  of  l)r  Helfham,  a  four-wheeled  car¬ 
riage  may  be  drawn  with  five  times  as  much  eafe  as 
one  that  Aides  upon  the  fame  furface  as  a  Hedge. 

The  ilru£!ure  of  wheel-carriages  is  fo  generally 
known,  that  it  is  needlefs  to  deferibe  them.  In  the 
conftrucrion  of  them,  however,  there  are  feveral  par¬ 
ticulars  to  be  obferved,  which  may  render  one  me¬ 
thod  of  conftrudion  preferable  to  another,  though 
there  may  be  a  general  fimilarity  between  one  carriage 
and  another.  In  order  to  afeertain  the  moft  proper 
method  for  conflrii&ing  them,  it  will  iirft  be  necefla- 
ry  to  confuler  the  obflacles  which  occur  to  their  mo-, 
tion.  Thefe  are, 

i.  The  vis  inertia  of  matter. — This,  though  for  a 
confiderable  time  fuppofed  to  be  a  principle  of  mere  in - 
activity,  or  ref  fiance  to  any  change  of  Hate  from  motion 
to  reft  in  material  bodies,  is  now  almofl  exploded. 
Air  Anftice,  in  a  late  treatife  on  wheel -carriages, 
fuppofes  the  philofophers  who  maintain  the  exiftcnce 
of  fuch  a  principle,  to  have  miftaken  Sirlfaac  Newton 
and  other  great  men.  According  to  him,  they  meant 
no  more  by  the  vis  inertia  of  matter  than  a  mere 
paffivenefs  in  it,  by  which  it  was  difpofed  to  abide 
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in  that  Hate,  either  of  reft  or  motion,  in  which  it  ori-  Whe** 
ginally  was;  “  whereby  it  alters  not  its  ftate  but  in  carriapLl 
proportion  to  the  quantity  of  power  exerted  againft  * 
it.  Thus,  fhould  a  body  of  any  given  weight  or  quan¬ 
tity  of  matter,  moving  with  a  certain  degree  of  velo¬ 
city,  ftrike  another  body  at  reft  of  the  fame  weight, 
it  would  communicate  half  its  motion  to  that  body, 
and  they  would  move  together  with  the  fame  velocity 
as  the  firft  ;  but  this  proceeds  from  no  principle  of  the 
body  at  reft  to  refift  motion,  it  does  not  deftroy  in  the 
other  more  than  it  receives  from  it  ;  therefore  no  mo¬ 
tion  is  loft,  it  is  only  divided ;  and  the  twro  after  divi«\ 

Aon  have  a  power  equal  to  that  of  the  one  before  it, 
with  the  whole  velocity  of  motion.  Indeed  when  we 
confider  that  the  lead  degree  of  motion  in  any  body, 
however  fmall,  will  communicate  fome  degree  of  it  to 
the  largeft  in  the  univerfe  ;  and  that,  on  the  contrary, 
none  but  an  equal  degree  of  impetus  can  deprive  a  bo¬ 
dy  of  actual  motion,  and  that  immediately  oppofed  to 
it  :  add  to  this,  that  fince  all  matter  within  the  reach 
of  our  obfervation,  and  by  analogy  we  have  reafon  to 
think  it  is  in  a6lual  and  rapid  motion,  impreffed  on 
it  by  its  great  Creator,  and  co-exiftent  with  it  ;  we 
may  conclude,  that  if  matter  do  not  affedl,  it  is  more 
liable  to  motion  than  to  reft.,, 

2.  F rift  ion.  By  this  is  meant  the  quantity  of  mo¬ 
tion  deftroyed  by  bodies  Aiding  over  one  another,  and 
which  is  in  proportion  to  the  weights  laid  upon  them. 

See  Se6l.ll.  §  8. 

Friction  depends  not  only  upon  the  preffure  made 
on  the  moving  bodies,  but  on  the  inequalities 
on  the  furfaces  upon  which  they  move.  For  as 
the  furfaces  of  even  the  mod  highly  polifhed  bo¬ 
dies  have  fome  inequalities,  whenever  two  of  them 
are  prefled  together,  the  inequalities  of  the  one  muft 
enter,  and  in  fome  degree  accommodate  themfelves,  to 
thofe  of  the  other  ;  and  as  the  forms  of  thefe  inequa¬ 
lities  are  of  infinite  variety,  it  is  impoflible  to  give  any 
general  defeription  which  cart  exa£t!y  anfwer  to  every 
one  of  them. 

Mr  Anftice  fuppofes  the  varieties  only  to  be  of  two 
kinds,  which  he  thinks  may  not  be  very  diffimilar  to 
any  that  occur,  i.  Let  us  imagine  two  Aiding  fur¬ 
faces,  when  viewed  through  a  micro fcope,  to  prefen t 
fuch  an  appearance  as  is  reprefented  in  fig.  69.  ^nCCLXX 
which  A  is  the  Aiding  body  to  be  moved  in  the  direc¬ 
tion  C  D  over  the  fixed  body  B.  To  efFc6t  this,  it  is 
evident,  that  either  the  teeth  muft  be  violently  bro¬ 
ken  off,  or  a  power  applied  to  them  fuflicient  to  make 
them  Aide  upon  each  other  on  the  principles  of  the 
inclined  plane  ;  in  which  cafe  the  fri6lion  muft  always 
be  in  proportion  to  the  weight  of  the  Aider,  and  that 
with  which  it  is  loaded,  without  regard  to  the  length 
or  breadth  of  the  bearing  furface  :  for  if  only  one 
pound  refted  upon  one  tooth,  there  would  be  no  more 
but  that  pound  to  be  lifted.  If  the  pound  refted  up¬ 
on  two  teeth,  there  would  only  be  half  a  pound  to 
be  lifted  over  each,  and  fo  on  to  any  number  ;  but  if 
we  fuppofe  the  teeth  to  be  of  fuch  a  fhape,  that  they 
cannot  a 61  as  inclined  planes,  let  them  be  ever  fo  ftrong» 
we  muft  calculate  the  fw6lion  in  a  different  manner. 

Let  furfaces  of  this  kind  be  reprefented  by  fig.  70. 

In  which  cafe  it  is  evident,  that  inftead  of  depending 
on  the  weight  or  preflure  only,  it  will  be  in  propor¬ 
tion  to  the  number  and  ftrength  of  the  teeth  fo  lock- 
6  ed 
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i  eel-  ed  together  ;  or,  in  other  words,  on  the  length  and 
breadth  of  the  rubbing  furfaces.  On  this  fuppofition 
the  weight  of  the  Aider  will  have  little  or  no  died  in 
breaking  the  teeth,  or  hindering  its  being  done  by  the 
power  applied  in  the  longitudinal  direction  ;  but  if  one 
tooth  is  to  behroken,  it  will  be  neceflary  to  apply  twice  that 
power  to  break  two,  thrice  the  power  to  break  three,  &c. 
Hence  it  is  evidently  impoflible  to  form  any  general  rule 
concerning  the  fridion  which  takes  place  on  this  prin¬ 
ciple.  As  experience,  however,  has  fhown  that  two 
bricks,  or  other  bodies  of  that  kind,  are  almoft  as  eafily 
drawn  along  a  table  when  placed  fide  by  fide,  as  when 
laid  upon  each  other,  it  fecnis  probable  that  fuch  a 
locking  of  parts  feldom  occurs  ;  and  when  it  docs,  the 
obftaeles  are  foon  broken  down.  Yet  it  is  certain, 
that  fome  fuch  thing  mud  take  place  on  all  oc- 
calions,  otherwife  the  wearing  of  bodies  which  rub  up¬ 
on  one  another  could  not  happen. 

Frqm  what  has  been  faid  it  mud  appear  plain,  that 
if  a  Aider  be  laid  upon  an  horizontal  plane,  it  mud  re¬ 
main  at  reft  ;  though  by  a  very  fmall  force,  fuch  as  1*3 
barely  fufiicient  to  overcome  the  fridion,  it  will  he 
fet  in  motion  :  becaufe,  on  a  plane  quite  horizontal, 
the  motion  of  auy  body  does  not  remove  it  in  the  lead 
farther  from  the  point  to  which  it  is  attraded  by  the 
force  of  gravity,  if  the  plane  be  inclined  to  the  ho¬ 
rizon,  then,  befides  the  power  neceflary  to  overcome 
the  fridion,  it  will  be  neceflary  to  have  one  fufficient 
alfo  to  overcome  that  of  gravity,  by  which  it  is  de¬ 
termined  to  roll  down  the  plane  ;  the  proportion  of 
which  is  afeertained  under  Std.  II.  §  4.  The  diffi¬ 
culty  of  railing  great  weights  in  this  manner,  how¬ 
ever,  where  the  afeent  is  fleep,  and  the  ways 
rough,  mud  neceflarily  be  fo  great,  that  fledges  could 
not  be  ufed  with  any  advantage,  and  therefore  wheels 
are  indifpenfable. 

The  advantage  of  wheels  over  fledges  may  be  fur¬ 
ther  underflood  from  the  following  confiderations.  1. 
A  fledge,  in  Aiding  over  a  plane,  differs  a  fridion  equi¬ 
valent  to  the  didance  through  which  it  moves  ;  hut  if 
we  apply  to  it  an  axle,  the  circumference  of  which  is 
fix  inches,  and  that  of  the  wheels  eighteen  feet,  it  is 
plain,  that  moving  the  carriage  eighteen  feet  over  the 
]  lane,  the  wheels  will  make  but  one  revolution  ;  and 
as  there  is  no  Aiding  of  parts  between  the  plane  and 
the  wheels  but  only  a  mere  change  of  furface,  no  fric¬ 
tion  can  take  place  there,  the  whole  being  transferred 
to  the  nave  ading  on  the  axle,  fo  that  the  only  Ai¬ 
ding  of  parts  has  been  betwixt  the  inflde  of  the 
nave  and  the  axle  ;  which,  if  they  fit  one  another 
cxadly,  is  no  more  than  fix  inches :  and  hence  it  is 
plain,  that  the  fridion  mud  be  reduced  in  the  propor¬ 
tion  of  one  to  thirty-fix.  Another  advantage  is  alfo 
gained,  by  having  the  furfaces  confined  to  fuch  a  fmall 
extent  ;  by  which  means  they  may  be  more  eafily  kept 
fmooth,  and  fitted  to  each  other.  The  only  inconve¬ 
nience  is  the  height  of  the  wheel,  which  mud  in  all 
cafes  be  added  to  that  of  the  carriage  itfelf. 

It  has  been  a  matter  of  no  little  confideration,  whe¬ 
ther  the  wheels  of  a  carriage  ought  to  be  fmall  or 
large  ;  and  this  fubjed  Mr  Andice  has  treated  in  a 
very  particular  manner.  He  obferves,  that  in  the  o- 
yercoming  of  fuch  obdacles  as  are  commonly  met  with 
in  roads,  wheels  ad  as  mechanical  powers,  and  there¬ 
fore  the  fi&e  ef  the  wheel  inuft  be  regulated  upon  the 
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principles  of  thefe  powers.  Thus,  let  the  circle  OT  Wheel- 
A  G  L,  fig.  71,  reprefent  a  wheel  of  four  feet  dia- 
meter,  placed  on  the  level  P  and  oppofed  in  that  i 
line  by  the  obdacle  O,  which  is  fuppofed  to  be  7.03 
inches  in  height ;  the  line  in  which  the  carriage  is 
drawn  being  C  T,  parallel  to  the  plane  P  In  this 
cafe  the  effort  applied  to  the  carriage  is  communicated 
to  the  nave  of  the  wheel  where  it  touches  the  axle. 

This  part,  therefore,  leprefents  the  part  of  the  lever 
to  which  the  power  is  applied,  and  is  the  point  C  in 
the  figure.  As  the  turning  point  is  that  where  the 
wheel  touches  the  obdacle,  that  mild  reprefent  the  ful¬ 
crum  of  the  lever  ;  whence  that  arm  of  the  lever  will 
be  reprefented  by  CO,  which  may  be  fuppofed  a  fpoke 
of  the  wheel  :  and  as  the  upright  fpoke  C  L  is  in  the 
line  which  bears  the  whole  weight  from  the  axle,  and 
in  which  it  is  to  be  lifted  ;  hence  that  part  of  the  cir¬ 
cumference  of  the  wheel  which  is  between  the  fulcrum 
and  the  upright  fpoke  bearing  on  it,  mud  reprefent 
the  arm  of  the  lever  which  is  to  raife  the  weight.  In 
this  cafe  neither  the  weight  nor  the  power  ad  at  right 
angles  to  their  refpedive  arms  of  the  lever ;  fo  that  wc 
mud  reprefent  their  powers  by  the  imaginary  lines 
MO  and  ON.  As  the  length  of  OM,  therefore,  is  to 
that  of  ON ;  fo  is  the  proportion  required  to  the  weight 
to  balance  it  on  the  obdacle,  when  riling  over  it  ;  and 
in  this  cafe  the  arms  are  equal,  it  is  plain  that  the 
powers  mud  be  fo  likewife.  Every  obdacle,  therefore, 
exceeding  this  height,  which  is  as  7.03  to  4S,  will 
require  a  power  ading  parallel  to  the  plane  greater 
than  the  weight  drawn  ;  _  and  every  obdacle  who  ft 
height  bears  a  fmaller  proportion  to  ihat  of  the  nave, 
mud  be  overcome  by  a  fmaUer  power.  $ 

Again,  let  a  wheel  of  tour  feet  diameter  be  repre* 
fented  by  the  circle  in  fig.  72,  and  fuppofed  to  be 
moved  along  the  plane  P(V,  and  an  obdacle  of  twelve 
inches  height  be  placed  before  it,  the  real  lever  will 
then  be  reprefented  by  the  lines  L  O  C  ;  which  be¬ 
ing  reduced  to  the  imaginary  ones  MON,  flioas  that 
the  poA er  is  greater  than  the  weigh*.  By  the  fame 
tule,  if  an  obdacle  of  three  inches  be  placed  in  the 
way  of  a  wheel,  as  in  fig.  73,  the  power  required  to 
move  the  wheel  will  be  confiderably  lefs  tiian  the 
weight,  though  it  is  plain  that  the  proportion  of 
po  ver  mud  always  be  according  to  the  frze  of  the 
wheel,  the  height  of  the  obdacle,  and  the  diredion  iu. 
which  the  carriage  is  drawn.  For  inflance,  if  the  line 
of  tradion  in  fig.  73.  be  raifed  into  the  diredion  CS, 
the  power  required  to  move  the  carriage  over  it  w  ill 
be  to  the  real  weight  as  the  line  CO  is  to  the  line  ON  ; 
and  in  confequencc  of  thus  altering  the  direction,  we 
gain  as  much  as  the  length  of  the  line  CO  exceeds 
that  of  CN. 

This  view  of  the  manner  in  which  the  wheels  of  Whether 
carriages  ad,  vrifl  ferve  to  elucidate  the  quediou,  w  he-  large  or 
ther  large  or  fmall  wheels  are  preferable  for  carriages  ?f|1all 
Let  the  circle  fig.  74.  reprefent  a  wheel  of  two  feet  ^Krlbie5 
diameter,  and  the  obdacle  in  its  way  7  03  inches  in  L  ** 
height  ;•  then  will  the  true  lever  be  reprefented  by  the 
lines  COL,  to  be  reduced  to  the  imaginary  ones 
MON.  In  this  cafe,  the  power  required  to  draw  the 
carriage  mud  be  to  its  weight  as  NO  is  to  OM, 
which  is  more  than  double  ;  and  thus  the  advantage  of 
large  wheels  over  fmall  ones  is  evident.  In  this,  how¬ 
ever*  as  in  all  other  cafes  where  wheels  aft  as  media* 
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nlcal  powers,  we  muft  remember,  that  the  fame  doc¬ 
trine  applies  to  them  as  to  the  powers  themfelves  when 
ufed  in  any*  other  manner,  viz.  that  as  much  as  we  gain 
in  power  we  lofe  in  time  ;  and  therefore,  though  a 
wheel  of  twice  the  diameter  may  be  raifed  over  an  ob- 
ftacle  of  any  given  height  with  twice  the  eafe  that 
would  be  required  for  one  of  once  the  diameter,  yet 
the  large  wheel  would  require  twice  the  time  to  move 
over  it  that  the  fmall  one  does. 

Hitherto  we  have  confidered  the  carriage  as  being 
drawn  in  a  dire&ion  parallel,  or  nearly  fo,  to  the 
plane  on  which  the  wheels  move,  which  line  is  fuppo- 
fed  to  be  horizontal :  but  the  cafe  will  be  different 
when  we  fuppofe  them  to  move  upon  an  inclined  plane ; 
'for  then,  even  though  the  line  of  tradlion  be  parallel 
to  the  afeending  plane,  and  though  the  wheels  a  &  as 
•levers,  we  fhall  find  that  the  a£liou  of  the  weight  will 
increafe  w  ith  the  powder  gained  by  the  increafe  of  fize 
in  the  wheels  ;  and  consequently,  that  the  increafed 
fize  of  the  latter  will  be  of  no  farther  ufe  than  that 
of  diminifhing  the  friclion,  in  the  fame  manner  as  is 
done  upon  horizontal  planes. 

To  illuftrate  this,  fuppofe  the  larger  circle  in  fig.  75. 
to  reprefent  a  wheel  of  four  feet  diameter,  and  the 
fmaller  circle  a  wheel  of  only  two,  both  of  which  are 
made  to  afeend  the  inclined  plane  LM,  by  powers  ap¬ 
plied  in  the  dire6lions  GI  and  ES  parallel  to  the  ele¬ 
vation  of  the  plane,  w  hich  is  45  degrees ;  it  will  then 
be  found,  that  by  deferibing  the  lever  a9  in  the  former 
cafe,  though  the  arm  of  the  lever  to  w  hich  the  powder 
is  applied  be  double  the  length  in  the  large  wheel  that 
it  is  in  the  fmall,  the  other  is  augmented  in  the  fame 
^proportion.  Neither  will  the  powers  be  augmented 
by  varying  the  direction  of  the  line  of  tra&ion  ;  for 
while  thefe  are  kept  parallel  to  one  another,  their  re¬ 
lative  powers  mull  always  keep  the  fame  proportion  to 
one  another.  The  reafon  is  obvious,  viz.  that  when 
wheels  of  any  dimcnfion  afeend  or  defeend  inclined 
planes  of  any  regular  elevation,  the  fulcrum  of  the  le- 
*ver  contained  in  the  wheels  muft  be  determined  by  that 
part  of  the  wheel  which  touches  the  plane,  and  which 
mult  always  be  of  a  proportionate  height  both  in  large 
and  fmall  wheels.  It  13  otherwife,  however,  with  the 
fulcrum  marked  out  by  perpendicular  or  irregular  ob- 
ilacles  upon  the  plane  itfclf ;  for  large  wheels  will  al¬ 
ways  have  the  advantage  over  fmall  wdieels  when  thefe 
are  prefented,  for  the  realons  already  given.  Indeed, 
when  the  wheel  impinges  perpendicularly  upon  an  ob- 
ftacle  as  high  as  the  line  of  tra&ion,  it  is  plain  that 
it  cannot  be  drawn  over  it  by  any  power  whatever, 
unlefs  the  direction  of  the  latter  be  altered. 

From  thefe  confiderations,  our  author  tlnnvs  the  fol- 
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the  motion  on  an  horizontal  plane,  nothin, 


of  carria-  produce  motion  than  to  overcome  the  friction  which 
£e5*  takes  place  between  it  and  the  plane.  2.  By  the  ap¬ 

plication  of  wheels  to  a  carriage,  the  friclion  isleffened 
in  the  proportion  of  the  diameters  of  the  axles  and 
hollow  parts  of  the  naves  to  thofe  of  the  wheels.  3.  In 
the  draught  of  a  carriage  without  wheels  up  a  regular 
plain  afeent,  the  friclion  mull  not  only  be  overcome, 
but  there  is  a  power  likewife  to  he  applied  fulhcient  to 
lift  fucli  n  proportion  of  the  w'eight  of  the  carriage 
as  the  perpendicular  part  of  the  afeending  plane  bears 
to  that  portion  of  the  plane.  4.  If  wheels  of  any  lize 
N3  199. 
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be  applied  to  the  carriage  in  fuch  circumftances,  they  Wheel 
have  only  the  advantage  of  leflening  the  fri&ion  ;  for  carr  ag< 
though  they  really  adt  as  levers,  yet  as  each  arm  of  ^ 
the  lever  is  lengthened  in  proportion  to  the  increafe 
of  fize  in  the  wheels,  the  power  can  be  no  farther 
augmented  than  as  the  afeent  may  a  cl  as  a  mechanical 
power  for  railing  up  the  wheels,  carriage,  &c.  to  the 
top.  5.  Large  wheels  have  the  advantage  over  fmall 
ones  in  overcoming  obllacles,  becaufe  they  aCl  as  le¬ 
vers  in  proportion  to  their  various  fizes.  6.  The  line 
of  tradlion,  or  that  in  the  dire&ion  of  which  the  car¬ 
riage  is  drawn,  fhould  always,  if  polubie,  be  parallel 
to  that  in  which  the  plane  lies  ;  for  when  this  is  the 
cafe,  the  arm  of  the  lever  to  which  the  power  is  ap¬ 
plied  will  bear  the  longeft  proportion  pofiible  to  the 
other.  This  ahvays  takes  place  when  the  line  of  trac¬ 
tion  is  perpendicular  to  that  fpoke  of  the  wheel  which 
points  to  the  obftaefe.  As  it  may  not  always  be  pof- 
fible,  however,  to  alter  the  diredlion  of  the  line  of 
tradlion  to  this  pofition,  it  w  ill  be  moil  proper  to  fix 
upon  fome  medium  betwixt  that  which  commonly  oc¬ 
curs  and  that*w'hich  requires  the  greatefl  exertion  to 
overcome  the  obllacle  ;  that  is,  betwixt  a  level  line 
and  one  rifing  perpendicular  to  the  {poke  of  the  wheel 
which  points  to  the  obftacle  it  is  likely  to  meet  with* 

The  greater  attention  ought  to  be  paid  to  this  laft* 
that  all  wheels,  but  efpecially  fmall  ones,  are  liable 
to  fink  into  the  ground  over  which  they  pa£s,  and  thus 
produce  a  conflant  obllacle  to  their  own  progrefs. 

The  line  of  tradlion,  it  muft  alfo  be  obferved,  is  not 
an  imaginary  one  drawm  from  that  part  of  the  animal 
to  which  the  traces  or  chains  are  attached  to  the  axle 
of  the  wheel,  but  the  real  dircdlion  of  the  traces  to 
whatever  part  of  the  carriage  they  are  attached  ;  for 
the  effort  will  be  inftantly  communicated  in  the  fame 
diredlion  from  one  part  of  the  carriage  to  all  the  reft* 
by  reafon  of  the  w'holc  being  faftened  together  and 
in  one  piece. 

Hitherto  we  have  confidered  the  whole  weight  of 
the  carriages  as  bearing  perpendicularly  againlt  the 
axles  of  the  wheels  :  but  as  this  cannot  be  done  in 
chairs,  carts,  and  other  carriages  having  Only  two 
wheels,  it  will  be  neccflliry  to  have  their  centres,  or 
tranfverfe  lines  of  gravity,  as  near  to  the  ground  as 
pofnble.  To  underiland  this,  it  muft  be  premifed, 
that  the  centre  of  gravity  is  that  point  of  any  body 
which  if  lufpended  will  keep  all  the  parts  of  the  body 
at  reft,  let  the  body  be  placed  in  any  fitnation  we 
pleafe.  Thus  the  centre  of  gravity  in  a  wheel  or  circle 
is  the  centre  of  the  circumference,  provided  the  fub- 
ftauee  of  it  be  equably  ponderous  throughout.  In  like 
manner,  the  real  centre  of  a  globe  coincides  with  the 
centre  of  gravity,  provided  the  matter  of  which  it  is 
compofed  be  equably  ponderous.  In  a  lqmire,  whe¬ 
ther  fupvrfieial  or  folid,  the  centre  of  gravity  will  be 
a  point  equally  diftant  from  all  its  fides ;  fo  that  if  the 
jubilance  be  equably  heavy,  it  w  ill  he  impoftible  to 
turn  it  into  any  pofition  in  which  there  will  not  be  as 
much  matter  upon  one  fide  of  the  centre  as  upon  the 
other :  and  in  like  manner,  every  figure,  however  ir¬ 
regular,  lias  fome  point  round  which,  if  it  be  turned, 
as  much  matter  will  always  be  upon  one  fide  as  on 
the  other. 

If  now  any  body  be  fupported  by  a  tranfverfe  line 
pafling  not  through  the  centre  of  gravity  itfelf,  but 
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either  above  or  below  it,  the  body  can  only  be  kept 
in  equipoife  while  that  line  remains  directly  above  or 
below  the  point  ;  for  if  the  body  is  moved  forwards, 
as  in  two- wheeled  carriages  moving  down  bill,  a  greater 
part  of  the  weight  will  be  thrown  forwards  over  the 
line  of  fufpenfion  than  what  remains  behind  it ;  and 
confequeijtly  this  fu per fluous  part  mull  be  borne  by  the 
animal  which  draws  it.  In  afeending  any  height,  juil 
the  reverfe  takes  place  ;  for  thus  a  portion  of  the 
weight  is  thrown  backwards,  and  will  tend  to  lift  up 
the  animal  altogether.  The  confequence  of  this  is, 
not  only  that  the  creature  mull  proceed  with  great 
pain,  but  that  the  fri&ion  on  the  nave  and  axle  will 
be  augmented  by  laving  upon  them  a  part  of  the  ani¬ 
mal's  ^weight  i.lfo.  If  the  body  he  fufpended  above 
the  centre  of  gravity,  the  effect,  though  the  fame  in 
the  main,  will  be  reverfed  in  the  afeent  and  defeent  of 
hill,  as  long  as  the  body  is  firmly  attached  to  the 
lhafts  ;  but  fhould  the  whole  weight  be  fufpended  un¬ 
der  the  axle,  independent  of  the  (hafts  altogether,  then 
it  will  always,  whether  afeending,  elefeendmg,  or  mo¬ 
ving  horizontally,  have  the  fame  efle£t  as  if  hung  di- 
redly  by  it. 

Our  author  next  proceeds  to  treat  of  a  generally 
luipeiK*-  received  opinion,  that  the  difadvantages  a 
riages  fufpended  cither  above  or  below  1 
gravity  are  augmented  by  the  height  of 
The  reafon  given  for  this  opinion  is,  that  the  hinder 
part  of  the  load  in  afeending  an  bill,  being  thrown 
back,  will  overhang  that  part  of  a  large  wheel  which 
touches  the  plane,  much  more  than  when  a  fmallcr 
wheel  is  ufed.  Mr  Anftice,  however,  obferves,  that 
all  the  difadvantage,  in  either  cafe,  is  exprefied  by  the 
weight  which,  from  it  action  upon  the  axle,  tends  to 
lift  the  animal,  which  mull  always  be  the  fame  whether 
the  wheels  are  high  or  low.  Thus,  in  fig.  76.  let  a 
carriage  be  reprefented  with  two  wheels  of  four  feet 
diameter,  afeending  a  plane  of  3  5°  elevation  from  the 
level  LE.  Let  fig.  77.  reprefent  a  carriage  exactly 
in  the  fame  circumftanees  with  the  former,  only  that 
the  wheels  are  fix  feet  in  diameter.  Let  C  be  the 
centre  of  gravity,  and  SP  the  line  of  gravity  parallel 
to  the  central  line  AR,  the  line  of  fupport  or  fuf¬ 
penfion  ;  in  each  of  thefe  the  body  is  thrown  fo  far 
back  by  its  pofition,  that  the  fpaee  GS  and  AR  is 
taken  from  before  the  line  of  gravity,  and  added  to 
the  part  behind  it.  Hence  a  certain  part  of  the  ani¬ 
mal’s  weight  mu  ft  be  exerted  upon  the  (hafts,  in  order 
to  balance  that  of  the  carriage,  which  is  thus  thrown 
back,  and  which,  as  is  evident  from  the  figures,  mud 
be  the  fame  in  both  carriages,  though  the  wheels  of 
the  one  fo  much  exceed  thofe  of  the  other  in  five,  and 
the  point  T,  where  the  wheel  touches  the  plane,  is 
much  farther  from  the  line  of  fufpenfion  in  the  large 
wheel  than  in  the  fmall  one. 

To  remedy  the  inconvenience  which  mud  anfe  from 
placing  the  centre  of  gravity  in  the  carriage  low 
enough  with  refpeef  to  the  wheels,  it  will  be  bed  to 
apply  three  or  four  wheels,  placing  them  in  ftich  «i 
manner  that  the  line  of  gravity  may  always  fall  be¬ 
tween  the  wheels,  in  whatever  fituation  the  carnage 
Thus  if  the  body  A,  fig.  7*S 
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fhould  be  afeending  an  hill  as  deep  as  HL  viz.  50 
degrees,  which  cannot  ever  happen  in  practice.  Even 
in  this  cafe  the  animal  Would  have  no  occaiion  to 
make  exeitions  for  preferving  the  balance  of  the  car¬ 
riage,  though,  had  it  been  fupported  only  by  the  axles 
of  two  wheels  at  S,  far  the  greater  pai  t  of  the  weight 
of  the  carriage  would  have  been  thrown  behind,  ami 
the  equilibrium  could  not  have  been  prelerved  w  ithout 
the  greateil  difficulty.  Hence  it  is  plain,  that  the 
greater  the  didance  betwixt  the  axles  of  three  or  four 
wheels  applied  to  a  carriage,  the  lefs  liable  w  ill  it  be  to 
have  the  line  of  gravity  thrown  out  of  its  proper  di¬ 
rection  ;  but  as  this  diitance  greatly  augments  the 
difficulty  in  turning  a  carriage,  home  medium  is  to  be 
obferved  in  this  as  wadi  as  other  things. 

What  has  been  jud  no  v  obferved  with  regard  to 
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the  preferving  the  balance  of  a  carriage  longitudinally, 
applies  equally  to  the  preventing  it  from  being  over- n.^e  Ironi 
turned  laterally  upon  uneven  roads,  or  inch  as  have  beu;g  osur* 
one  fide  much  higher  than  the  other.  In  order  to  this,  turaed. 
we  mnft  take  care  to  keep  the  line  of  gravity  fo  fu r 
within  the  body  of  the  carriage  that  it  cannot  be. 
thrown  out  of  it  by  any  ordinary  declivity  of  the  road 
upon  one  fide  more  than  another.  In  the  prefer. t 
caft,  however,  as  the  wheels  are  not  moveable  on 
an  axle  in  a  lateral  direction,  we  mull  conlider  the 
points  of  fufpenfion  to  be  thofe  where  the  wheels  touch 
the  ground.  Thus,  let  fig.  79.  reprefent  the  crofi 
lection  of  a  carriage  moving  upon  two  wheels;  let  C 
be  its  centre  of  gravity  :  it  is  plain,  that  in  the  pofition 
tbcie  reprefented,  each  of  the  points  A  and  B  fuf- 
tains  an  equal  (hare  of  the  weight,  and  mull  do  fo  as 
long  as  the  carriage  moves  upon  level  ground  :  but  if 
it  be  drawn  along  a  road  one  fide  of  which  is  higher 
than  the  other,  fnch  as  is  reprefented  fig.  80.  then 
the  centre  of  gravity,  and  eonfequeutiy  the  whole 
weight  of  the  carriage,  will  bear  upon  the  point  of  the 
wheel  B,  with  tins  additional  inconvenience,  that  the 
preffure  does  not  lie  perpendicularly  but  fomewhat  ob¬ 
liquely,  by  which  the  wheel  is  in  great  danger  of  be¬ 
ing  broken.  To  avoid  inconveniences  of  this  kind, 
the  points  of  bearing  upon  the  wheels  are  removed  to 
a  greater  dillanee  than  the  exa£l  perpendicular,  and 
this  is  called  dijhing  the  wheels  ;  the  good  efle&s  of 
which  are  evident  from  the  figure.  The  wheels  arc 
difhed  by  inftrting  the  fpokes  into  the  naves  in  fuch 
a  manner  that  they  may  decline  every  way  from  the 
carriage.  Some  difadvantage,  however,  attends  this 
contrivance,  for  the  carriage  thus  takes  up  more  room 
upon  the  road,  which  makes  it  more  unmanageable  ; 
and  when  it  moves  upon  plain  ground,  the  fpokes  not 
only  do  not  bear  perpendicularly,  by  which  means 
their  (liengtli  is  leffened,  but  the  friftion  upon  the 
nave  and  axle  is  made  unequal,  and  the  more  fo  the 
more  that  the  wheels  are  difhed.  To  obviate  thefe  in¬ 
conveniences,  foine  have  bent  downwards  the  ends  of 
the  axles  ;  blit  thus  the  good  efTeds  of  the  difh  is  en¬ 
tirely  loll,  for  the  wheels  are  thereby  thrown  ere  ft, 
and  the  breadth  of  the  difli  doubly  increafed  on  tne 
upper  part  of  the  carriage. 

The  practice  of  bending  forward  the  ends  of  the 
axle  is  (till  worfe  ;  for  thus  the  wheels  are  throw  n  out 
of  that  parallel  dirrdion  which  they  fhould  always 
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be  placed  on  four  wheels,  the  axles  of  whlfch  are  at  ...  .r  ;  r  ,  r 

B  and  C  it  will  be  entirely  fupported  between  them,  preferve  on  the  ground,  and  hkewiie  increaies  the  Inc- 
though  more  by  C  than  B,'  even  though  the  carriage  tion  both  on  the  fhonhkrs  of  the  axles,  and  l.kc- 
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wife  on  the  ground  ;  for  the  wheels,  by  rolling  in 
tliis  pofition,  would  foon  come  together  if  not  pre¬ 
vented  by  the  flioulders  of  the  axles  ;  whence  in  every 
revolution  they  muit  rub  with  confiderable  force  upon 
the  ground. 

The  power  of  wheels  can  only  be  augmented  in  two 
ways.  i.  By  inereafing  the  length  of  that  arm  of 
the  lever  to  which  the  power  is  applied  ;  and,  2.  By 
dimir? idling  the  fridion  betwixt  the  nave  and  axle. 
The  former  is  only  a  temporal*)'  expedient  in  cafe  of 
any  obffaele  which  cannot  be  furmounted  in  the  ordi¬ 
nary  way.  It  n  aeeomplilhcd,  by  transfering  the  a&ion 
of  the  animal's  power  from  the  centre  to  the  upper 
part  of  the  circumference  of  the  wheel :  thus  the  pow¬ 
er  of  the  lever  will  be  nearly  doubled,  as  is  fhown  from 
fig.  71.  for  if  the  power  be  applied  to  the  wheel  at 
A,  then  the  arm  of  the  lever  would  be  reprefented  by 
the  dotted  line  AO  inflead  of  CO  ;  and  the  former  be¬ 
ing  nearly  twice  as  long  as  the  latter,  their  powers 
mud  be  in  the  fame  proportion.  It  is  evident,  how¬ 
ever,  that  this  mode  of  applying  the  animal’s  power 
,  can  only  be  ufeful  in  any  fudden  emergency  ;  for  were 
wc  to  attempt  to  reduce  it  into  practice  by  winding  a 
rope  or  chain  about  the  circumference  of  the  wheel, 
the  animal  mud  move  twice  as  fad  as  the  carriage.  See 
this  alfo  exemplified  in  Plate  cclxxxv.  fig.  58,  where 
the  mo\ing  power  is  reprefented  by  the  weight  P  ; 
the  wheel  EF  turning  between  two  toothed  planes 
AB  and  CD.  Here  it  is  evident,  that  while  one  of 
the  fmall  divifinns  cay  aey  See.  moves  forward  its  own 
length,  the  plane  A  mud  do  the  fame,  while  the 
centre,  by  the  motion  of  which  only  that  of  the  wheel 
can  be  meafured,  moves  but  through  half  the  fpaee. 

•  #  2.  With  refped  to  fridion-w  heels  or  rollers,  the  cafe 
is  different ;  and  we  may  apply  tlurfe  in  as  great  num¬ 
bers,  and  in  as  great  a  variety  of  ways  as  we  pleafe, 
without  fear  of  inconvenience.  The  bed  method  of 
applying  them,  according  to  Mr  Anffice,  is  to  have 
the  wheels  and  axle  fixed  to  one  another,  fo  that  both 
may  turn  together.  Two  fridion  wheels  a  little  over- 
lapping  each  other,  mud  then  be  fixed  on  each  fide  of 
the  body  of  the  carriage,  fo  that  it  may  bear  on  the 
axle  in  the  interfedion  of  the  wheels,  as  is  reprefented 
in  fig.  8r.  Here  ABCD  reprefents  the  body  of  the 

•  carriage,  the  large  circle  one  of  the  wheels  fixed  to 
the  axle  E.  The  circumference  of  each  of  the  fric¬ 
tion-wheels  F  and  G  is  fuppofed  to  be  three  feet,  and 
that  of  their  axles  three  inches.  As  the  large  wheel 
then  revolves  by  the  motion  of  the  carriage,  and  thus 
transfers  the  fridion  from  its  circumference  to  its  axle; 
fo  the  fridion  of  the  axle  itfelf  is  now'  transferred  from 
the  circumference  of  the  fridion-wheels  to  their  axles. 
Ever)*  revolution  of  the  great  wheel,  therefore,  during 
which  it  paffes  over  18  feet  of  ground  by  means  of 
the  motion  of  the  axle,,  puts  the  leffer  wheels  round 
one  fixth  part  of  their  circle  ;  and  confequently  their 
axles  are  moved  through  the  fame  part  of  their  cir¬ 
cumference,  the  fridion  being  thus  reduced  to  that 
upon  this  fmall  part  ;  which  being  no  more  than  half 
an  inch,  becomes  432  times  lefs  than  it  would  have 
been  on  the  large  wheel  without  any  motion  on  an 
axle,  and  12  times  lefs  by  means  of  the  fridion-wheels 
t ,ian.  \\  ithout  them.  T.he  axles  011  both  fides  indeed 
an.  111  motion,  blit  the  calculation  mud  be  made  as  if 
:Hy  one  moved  ;  for  the  greater  number  of  wheels 
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there  are,  the  more  will  the  fridion  be  divided  among  Wheel- 


them. 
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An  objedion  of  confiierablc  weight  arife3  to  this 
method  of  fixing  the  wheels  and  axles  together,  that 
thus  the  wheels  are  prevented  from  moving  with  diffe¬ 
rent  velocities  as  they  ought  to  do,  when  the  carriage 
moves  out  of  a  right  line  ;  but  this  may  be  obviated 
by  leaving  the  fridion  wheels  loofe  upon  their  axles, 
by  which  means  they  will  be  at  liberty  to  move  with 
different  velocities,  at  the  fame  time  that  they  will  have 
the  advantages  of  fiidion-wheels always  as  to  one  wheel 
of  the  carriage,  and  generally  as  to  both. — The  whole 
contrivance,  however,  feems  likely  to  be  entirely  fu- 
perfeded  by  the  following  one  of  Mr  Garnett  of  Bri-  Ga- 
ffol,  who  has  obtained  a  patent  for  it.  The  general  mert\  me- 
principle  on  which  he  proceeds  is  this.  Between  the  th°d  of  de. 
axle  and  nave  a  hollow  fpaee  is  left  to  be  filled  up  by 
folid  equal  rollers  nearly  touching  each  other.  Thefe 
are  furnifhed  with  axles  inferted  into  a  circular  ring 
at  eaeh  end,  by  which  their  relative  diffanees  are 
preferved  ;  and  they  are  kept  parallel  by  means  of  wires 
faflencd  to  the  rings  between  the  rollers,  and  which 
are  rivetted  to  them. 

To  underffand  the  effed  of  tliis  machinery  we  muff 
confider,  that  if,  when  plane  fui  faces  move  with  a  rol¬ 
ler  between  them,  if  the  under  one  be  fixed,  the  up¬ 
per  plane  will  put  the  rollers  forward  but  w  ith  half 
the  quantity  of  its  own  motion.  This  is  owing  to 
the  readion  of  the  ffationary  plane,  vyhich  caufes  the 
roller  to  move  backward  upon  itfelf  as  much  as  the 
other  caufes  it  to  move  forward  upon  itfelf.  Thus, 
let  CD,  fig.  82.  be  a  fixed  furface,  and  AB  a  move-  Plate 
able  one,  with  a  roller  E  between  them  ;  if  B  be  mo- cctxxxvus 
ved  forward  to  G,  it  will  caufe  the  roller  to  move  to 
F,  which  is  but  half  the  diilanee  that  AB  has  moved; 
becaufe  it  has  rolled  in  a  retrograde  diredion  as  far 
againll  the  furface  BA  as  it  has  gone  forward  upon 
the  other.  This  is  entirely  owfing  to  the  refiftance  it 
meets  with  from  CD  ;  for  if  it  did  not  touch  that  fur¬ 
face,  but  w’as  attached  by  any  other  means  to  AB,  it 
would  be  carried  along  with  it  through  the  whole 
fpaee  w  ithout  any  rolling  motion.  Hcnee  it  is  clear, 
that  if  a  roller  be  placed  between  the  axle  and  nave  of 
a  wheel,  and  the  latter  be  turned  round,  the  roller  will 
move  with  a  retrograde  motion  upon  the  axle  ;  and  in 
order  to  carry  it  quite  round,  the  nave  mud  be  turned, 
as  much  beyond  a  whole  revolution  as  is  equal  on  its 
inner  circumference  to  the  whole  circumference  of  the 
axle.  To  exemplify  this,  let  ABCD,  fig.  83.  repre- 
fent  the  nave  of  the  wheel  E,  the  inner  circumference 
of  which  is  1 8  inches,  and  the  axle  fo  fmall  that  it 
may  be  confidered  as  a  point.  Let  F  and  G  be  two. 
rollers  clofely  fitted  between  them  :  if  then  the  wheel 
be  turned  round,  the  rollers  will  alfo  be  carried  along, 
with  it  round  the  point  which  we  coniider  as  an  axle;, 
for  there  can  neither  be  rolling  nor  fridion  againll  a 
mere  point.  But  if  the  axle  be  of  any  fenfible  fize> 
for  inllanee  one  inch  circumference,  then  muff  each 
roller  move  round  by  the  motion  of  the  nave  againfl 
it,  and  the  refiffance  of  the  angle  on  the  oppofite  fide. 

But  in  order  to  do  this,  it  muff  roll  in  a  retrograde 
diredion  upon  the  nave,  and  confequently  the  latter 
mull  go  as  far  beyond  a  revolution  as  is  equal  to  the 
circumference  of  the  axle  upon  it,  before  the  roller 
can  go  once  round  the  axle,  which  in  this  cafe  is  bv 
l  one 
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Wheel-  one  i8th  part  of  die  circumference.  Should  the  cir- 

carria^es.  cwmference  of  the  axle  be  nine  inches,  and  that  of  the 
inner  part  of  the  nave  remain  as  before,  the  wheel 
mull  perform  one  revolution  and  an  half  before  the  rol¬ 
ler  could  be  moved  once  round,  and  fo  on  in  the  fame 
proportion  :  but  as  the  circumference  of  an  axle  mull 
always  be  lefs  than  the  inner  part  of  a  nave  turning 
upon  it  with  rollers  between  them,  it  never  can  amount 
to  two  revolutions  of  the  wheel  round  the  axle,  how¬ 
ever  nearly  it  may  approach  to  it  ;  for  no  fegment  of  a 
circle  can  ever  be  a  llraight  line. 

It  will  now  be  apparent,  that  if  feveral  rollers  be 
placed  all  round  between  the  nave  and  axle,  which¬ 
ever  way  the  wheel  be  turned  there  cannot  be  any  real 
fri&ion,  but  merely  a  rolling  of  the  rollers.  If  like- 
wife  thefe  rollers  be  all  of  one  fize,  and  very  nicely  fitted 
to  the  cavity,  they  will  keep  their  places  without 
fhifting,  and  very  effe&ually  anfwer  the  purpofe  of 
deftroying  fridlion.  As  fuch  rollers,  however,  were 
very  liable  to  bedifplaced  by  accident,  the  ufe  of  them 
was  negleded,  till  Mr  Garnett  fuggelted  the  improve¬ 
ment  already  mentioned,  and  which  is  reprefented  in 
fig.  84.  Here  A  BCD  reprefents  a  piece  of  metal 
to  be  inferted  into  the  nave  of  a  wheel,  of  which  E  is 
the  axle,  and  1,  1,  1,  &c.  rollers  of  metal  having  axes 
inferted  into  the  brafen  circle  which  paffes  thro*  their 
centres  ;  and  both  circles  being  rivetted  together  by 
means  of  bolts  pafling  between  the  rollers  from  one 
fide  of  the  nave  to  the  other ;  and  thus  they  are  al¬ 
ways  kept  feparate  and  parallel.  By  this  method,  in¬ 
deed,  fome  fri&ion  unavoidably  takes  place  betwixt 
the  axles  of  the  rollers  and  their  fockets  in  the  brafs- 
rings  ;  but  as  the  quantity  of  fri&ion  depends  princi¬ 
pally  on  the  force  by  which  the  rubbing  furfaces  are 
prefied  upon  each  other,  and  as  in  this  cafe  there  is 
but  the  flight  prefTure  occafioned  by  thofe  accidental 
circumftances  which  would  bring  the  rollers  toge¬ 
ther,  the  friction  mull  be  too  trifling  to  be  no¬ 
ticed. 

Thus  far  with  regard  to  wheel-carriages  in  general. 
We  mull  now  make  fome  remarks  on  the  methods  of 
drawing  them,  and  the  conflrudion  of  particular  car¬ 
riages. — Men,  by  reafon  of  their  upright  form,  are  by 
no  means  fitted  for  horizontal  draughts  ;  but  animals 
who  go  upon  all  fours  are  remarkably  fo.  In  Britain 
horfes  are  commonly  made  ufe  of ;  blit  mules,  oxen, 
fheep,  and  dogs,  in  other  parts  of  the  world.  I11  all 
animals,  however,  the  capacity  for  drawing  a  load  de¬ 
pends  upon  their  weight  as  well  as  their  abfolute 
Ilrength.  Thus  it  may  happen,  that  a  very  heavy 
horfe  will  draw  a  load,  which  a  lighter  though  flrong- 
er  one  could  not  move  ;  and  this  will  always  happen, 
when  the  weaker  horfe  exceeds  the  other  in  weight 
more  than  he  is  exceeded  by  him  in  ilrength.  It  is 
well  known  that  the  weight,  as  far  as  it  goes,  readls 
upon  the  horfe,  and  pulls  him  back  as  much  as  he 
pulls  it  forward,  until  the  exertions  of  the  mufcles  of 
the  animal  refilled,  by  the  folid  ground,  overcome  the 
refillance  of  the  load  upon  the  moveable  wheels*  and 
it  goes  forward  in  proportion  to  the  excc  fs  of  the 
one  power  over  the  other.  If  the  horfe  were  put 
upon  a  moveable  plane,  and  attempted  to  draw  a  load 
upon  the  folid  ground,  inftead  of  pulling  it  forward  he 
would  pull  himfelf  back. — The  horfe  has  two  fources 
of  power  in  drawing  a  load,  viz.  his  ilrength  and 
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weight.  The  former  is  the  fource  of  velocity  ;  and  as 
we  find  the  a6lual  power  of  any  inanimate  body  in  s  j 
motion  by  multiplying  the  velocity  into  its  quantity  of 
matter,  fo  do  we  find  the  power  of  a  horfe  to  draw  a 
load,  by  confidering  his  weight  as  well  as  abfolute 
ilrength.  There  are  even  many  inilances  in  common 
practice,  uhere  it  is  ufeful  to  increafe  the  weight  of 
an  horfe  or  other  animal  ;  and  therefore  when  horfes 
are  employed  to  draw  mills,  it  is  ufual  to  put  a  fmall 
load  upon  their  backs  in  order  to  increafe  their  abfo¬ 
lute  momentum.  Where  the  animals  are  equal  in 
ilrength  and  momentum,  however,  the  only  diiferencc 
that  can  take  place  in  the  weights  they  draw  muft 
arife  from  the  convenience  or  inconvenience  of  the  car¬ 
riages  to  which  they  are  yoked,  or  of  the  roads  upon 
which  they  walk.  A  load  breaft-high  is  much  more 
eafily  drawn  than  one  which  is  dragged  along  the 
ground,  becaufe  the  power  of  the  animal  is  then  exert¬ 
ed  d ire 611  y  againft  it  ;  and  this  holds  good  whether  the 
horfes  go  up  or  down  hill.  In  defeending,  indeed,  as 
the  load  is  then  higher  with  regard  to  the  horfe  than 
when  it  is  on  a  plane,  he  will  confequently  pull  it 
with  the  greater  force;  but  in  this  cafe,  its  own  giu- 
vity  confpires  with  the  draught,  and  will  likewife  help 
the  load  to  defeend  ;  fo  that  in  this  cafe  the  animal 
has  an  opportunity  of  exerting  his  greatell.  power 
when  there  is  the  leafl  neceflity,  nay,  when  it  is  often 
inconvenient. 

In  all  carriages  with  four  wheels  the  two  fore  ones 
are  made  of  a  much  fmaller  fize  than  the  hind  ones, 
both  for  the  fake  of  turning  11101  e  eafily,  and  likewite 
that  there  may  be  no  danger  of  cutting  the  braces ;  but 
were  both  the  fore  and  hind  wheels  to  be  of  the  fame 
height,  the  carriage  would  be  drawn  with  much  great¬ 
er  eafe.  It  is  imagined  indeed  by  the  drivers  of  car¬ 
riages,  that  the  high  hind  wheels  pulli  on  the  fore¬ 
wheels  :  but  this  is  evidently  abfurd  ;  for  the  fore¬ 
wheels  mull  turn  as  many  times  round  oftener  than 
the  large  ones  as  the  latter  exceed  them  in  fize.  Thus, 

•if  we  fuppofe  the  circumference  of  the  large  wheels  to 
be  18  feet,  and  that  of  the  fmall  ones  only  Jix9  it  is 
evident  that  the  latter  mull  turn  round  three  times  for 
once  that  the  large  ones  turn  round.  Suppoting  the 
carriage  therefore  to  be  loaded  equally  on  both  axles, 
it  is  plain  that  by  the  greater  friction  upon  the  fore¬ 
axle  than  the  other,  it  mull  wear  out  much  fooner, 
and  that  as  much  as  the  fore-wheels  are  fmaller  than 
the  hind  ones.  But  it  is  the  tiniverfal  pra6tice  of 
thofe  converfant  in  loading  and  driving  carriages,  to 
put  a  much  greater  load  upon  the  fore  than  the  back 
axle.  Thus  the  fridtion  not  only  becomes  greateit 
where  it  ought  to  be  leall,  but  the  fmall  wheels  mull 
neceflarily  fink  deeper  into  the  ground  than  the  large 
ones,  which  they  are  at  any  rate  inclined  to  do  from 
their  fize.  The  only  danger  in  laying  the  greateft  load 
upon  the  hind  axle  is,  when  the  carriage  goes  up  a 
very  deep  afeent ;  but  in  the  few  cafes  in  which  this 
may  happen,  a  fmall  temporary  weight  laid  upon  the 
pole  betwixt  the  horfes  would  prevent  all  danger  of 
overfetting. 

To  confirm  thefe  reafonings  by  experiment,  let  a 
fmall  model  of  a  waggon  be  made,  with  its  fore-wheels 
2  1  inches  in  diameter,  and  its  hind-wheels  4  j- ;  the  . 
whole  model  weighing  about  .20  ounces.  Let  this  little 
carriage  be  luaded  any  how  with  weights,  and  have  a 
j  C  2  foul! 
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cnrriaCr"s  **nia^  cort*  tie^  to  each  of  its  ends,  equally  high  frcrn 
the  ground  it  relb  upon  ;  and  let  it  be  drawn  along  a 
horizontal  board,  lirlt  by  a  weight  in  a  fcale  hung  to 
the  cord  at  the  fore- part ;  the  cord  going  over  a  pul¬ 
ley  at  the  end  of  the  hoard  to  facilitate  the  draught, 
and  the  weight  juft  fufficieiit  to  draw  it  along.  Then 
tmn  the  carriage,  and  hang  the  fcale  and  weight  to 
the  hind-cord,  and  it  will  be  found  to  move  along  with 
the  Lme  velocity  as  at  flrlt :  which  fhows  that  the 
power  required  to  draw  the  carriage  is  all  the  fame, 
whether  the  great  or  fmall  wheels  arc  foremolt  ;  and 
therefore  the  great  wheels  do  not  help  in  the  lead  to 
pufh  on  the  fmall  wheels  in  the  road. 

Hang  the  fcale  to  the  fore -cord,  and  place  the  fore- 
wheels  (which  are  the  fmall  ones)  in  two  holes,  cut 
three  eight  parts  of  an  inch  deep  in  the  board  ;  then 
put  a. weight  of  32  ounces  into  the  carriage  over  the 
forc-axlc,  and  an  equal  weight  over  the  hind-one  :  this 
done,  put  44.  ounces  into  the  fcale,  which  will  be  jud 
fuflicient  to  draw  out  the  fore-wheels  :  but  if  this 
weight  be  taken  out  of  the  fcale,  and  one  of  16  ounces 
put  into  Us  place,  if  the  hind-wheels  are  placed  in  the 
holes,  the  16  ounce  weight  will  draw  them  out ;  which 
is  little  more  than  a  third  part  of  what  was  neceffary 
to  draw  out  the  fore-wheels.  This  fhows,  that  the  lar¬ 
ger  the  wheels  are,  the  lefs  power  will  draw  the  car¬ 
nage,  efpecially  on  rough  ground. 

Put  64  ounces  over  the  axle  of  the  hind-wheels,  and 
72  over  the  axle  cf  the  fore-oncs,  in  the  carriage  ;  and 
place  the  fore-wbcels  in  the  holes:  then  put  38  ounces 
mto  the  fcale,  which  will  jud  draw  out  the  fore-wheels; 
and  when  the  hind-ones  come  -to  the  hole,  they  will 
f  nd  but  very  little  refinance,  became  they  fink  but  a 
little  way  into  it. 

But  fhift  the  weights  in  the  carriage,  by  putting  the 
^2,  ounces  upon  the  hind-axle,  and  the  64  ounces  up¬ 
on  the  fore-one  ;  and  place  the  fore-wheels  in  the 
holes :  then,  if  76  ounces  be  put  into  the  fcale,  it  will 
he  found  no  more  than  fufficient  to  draw  out  thefe 
wheels;  which  is  doulde  the  power  required  to  draw 
tlKm  out  when  the  lighter  part  of  the  load  was  put 
•tipon  them  ;  which  is  a  plain  dononftration  of  the  ab- 
furdity  of  putting  the  heavied  part  of  the  load  in  the 
fore-part  of  the  waggon. 

Eveiy  one  knows  what  an  outcry  was  made  by  the 
generality,  if  not  the  whole  body,  of  the  carriers 
again  ft  the  broad- wheel  ad  ;  and  how  hard  it  was  to 
perfuade  them  to  comply  with  it,  even  though  the  go¬ 
vernment  allowed  them  to  draw  with  more  horfes,  and 
-carry  greater  loads  than  ufiial.  Their  principal  ob¬ 
jection  was,  that  as  a  broad  wheel  mult  touch  the 
ground  in  a  great  many  more  points  than  a  narrow 
vhed,  the  fridion  muft  of  courfc  be  jud  fo  much  the 
greater ;  and  confequently  there  mud  befo  many  more 
horfes  than  nfual  to  draw  the  waggon.  It  is  believed 
that  the  majority  of  people  were  of  the  fame  opinion  ; 
not  couriering,  that  if  the  whole  weight  of  the  waggon 
and  load  in  it  bears  upon  a  great  many  points,  each 
fudaina  a  proportionally  lefs  degree  of  weight  and 
fridion,  than  when  it  hears  only  upon  a  few  points: 
fo  that  what  is  wanting  in  one  is  made  up  in  the 
other  ;  and  therefore  will  be  jud  equal  under  equal  de¬ 
grees  of  weight,  as  may  be  fhown  by  the  following 
plain  and  eafy  experiment. 

Let  one  end  of  a  piece  of  pack-thread  be  fadened 
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to  a  brick,  and  the  other  end  to  a  common  fcale  for  Wheel. 

holding  weights:  then,  having  laid  the  brick  edgevrife  carriahr«. 

on  a  table,  and  let  the  fcale  hang  under  the  edge  of 

the  table,  put  as  much  weight  into  the  fcale  as  will 

jud  draw  the  brick  along  the  tabic.  Then  taking  back 

the  brick  to  its  former  place,  lay  it  flat  on  the  tabic, 

and  leave  it  to  be  aded  upon  by  the  fame  weight  ia 

the  fcale  as  before,  which  will  draw  it  along  with  the 

fame  eafe  as  when  it  lay  upon  its  edge.  In  the  former 

calc,  the  brick  may  be  confidercd  as  a  narrow  wheel 

on  the  ground ;  and  in  the  latter,  as  a  broad  wheel. 

And  lince  the  brick  is  drawn  along  with  equal  eafe, 
whether  its  broad  fide  or  narrow  edge  touches  the  table, 
it  fliows  that  a  broad  wheel  might  be  drawn  along  the 
ground  with  the  fame  eafe  as  a  narrow  one  (fuppofing 
them  equally  heavy),  even  though  they  lhould  drag, 
and  not  roll,  as  they  go  along. 

As  narrow  wheels  are  conflantly  finking  into  the 
road,  they  not  only  prove  very  dellrudive  to  the  high- 
ways  over  which  the  carriages  move,  but  by  reafon  of  whtelV™* 
this  very  linking,  they  mult  be  accounted  as  going 
continually  up  hill  in  fome  degree,  even  when  drawn 
upon  plain  ground.  Thefe  inconveniences  are  obvi¬ 
ated  by  the  life  of  broad  wheels;  and  indeed  die  utili¬ 
ty  of  thefe  is  fo  obvious,  that  it  items  furprifing  how 
the  ufe  of  narrow  wheels  is  on  any  occaiioTi  permitted 
by  the  legiflature.  The  wheels  ordiuarily  ufed  for 
waggons  are  nine  inches  broad  ;  but  of  late  a  practice 
has  been  introduced  of  ufing  rollers  1 6  inches  broad; 
by  which  the  inconveniencies  of  the  narrow  wheels  are 
removed,  and  the  greateil  weights  may  be  drawn  over 
the  very  worft  roads,  not  only  without  making  them 
worle,  but  greatly  to  their  improvement.  It  has  been 
objected,  that  broad  wheels  foon  accumulate  in  clayey 
roads  fo  much  matter  that  it  would  foon  equal  an  or¬ 
dinary  load  ;  bnt,  not  to  mention  that  fuch  roads 
ought  to  have  no  exiftencc  in  a  country  where  fuch 
fums  are  annually  paid  for  their  reparation,  it  is  evi¬ 
dent,  that  palling  heavy  rollers  over  them  is  the  only 
method  to  give  that  flrmnefs  to  clay  which  is  neceflary 
for  its  flipparting  the  animals  who  walk  over  it  ;  and 
indeed  many  of  the  roads  in  this  country,  by  reafon  of 
the  continual  poaching  by  wheels  and  feet  of  horfes. 

Etc.  become  throughout  a  great  part  of  the  year  al- 
moft  impaffable  by  people  on  foot.  The  legiflature 
appear  to  be  very  fenfible  of  the  advantages  derived 
from  thefe  rollers,  and  accordingly  allow  fuch  car¬ 
riages  as  are  furnithed  with  them  to  go  toll-free. 

In  the  tranfadions  of  the  Royal  Irifli  Academy  for  5I 
1 7&8,  we  meet  with  fome  curious  obfervations  on  the  Mr  Ed^e- 
fubjed  of  wheel-cairiages,  by  Mr  Lovell  Edgeworth.  w,Tth  s 
This  gentleman  informs  11s,  that  he  wasprefent  in  Lon- 
don  in  177  7,  at  a  fet  of  experiments  tried  in  order  toa  es. 
determine  ihe  comparative  advantages  of  low  and  high 
wheels.  The  apparatus  for  thefe  experiments  was  ccn- 
flructed  with  the  greateftaccuracy.  The  carriages  them- 
felvcs  were  made  by  the  bell  workmen  in  London,  and 
they  were  drawn  along  a  fmooth  table  by  iiikltrings  of 
fmall  diameters  put  over  a  pulley  nicely  conltruded,  and 
fitted  up  in  fuch  a  manner  as  to  have  fcavce  any  fridion. 

On  applying  a  weight  to  the  end  of  the  firing  which 
puffed  over  the  pulley,  littje  difference  appeared  in  the 
velocities  with  which  the  carriages  palled  along  the  table, 
whether  the  wheels  were  high  or  low  ;  but  what  ap¬ 
peared  furprifing  was,  that  when  obftacles  were  put 
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heel-  in  their  way,  fometimes  the  high  and  fometimes  the 
•riages.  jovv  wheeis  had  the  advantage,  according  to  the  diffe- 
'  rent  fhapes  and  fizes  of  the  ob Uncles.  “  It  appears 

at  iirff  view  (fays  Mr  I^ovell),  that  the  force  which 
drew  thefe  carriages  was  employed  only  in  overcoming 
the  fridion  of  the  axle-tree,  or  in  lifting  the  weight 
over  the  obitacle.  But  I  fufpefted  at  the  time, 
and  have  fincc  been  convinced,  that  an  obllru£lion  of 
another  fort  exiHed  more  conliderable  than  either  of 
thefe  which  I  have  mentioned,  and  which  has  not  to 
my  knowledge  been  taken  notice  of  by  any  writer  upon 
mechanics." 

<  yofcl  This  obftru&ion  is  no  other  than  the  vis  Inertia  of 
]  difihc  matter,  which  has  fo  much  engaged  the  attention  of 
\nerlt<e>  philofophers,  and  the  non-entity  of  which,  in  diitinc- 
[  /ofgra- from  the  power  of  gravity,  feems  now  to  be  pretty 
I.  generally  admitted.  The  argument  ufed  for  its  ex- 
ifieuce  by  Mr  Edgeworth  is  as  follows  :  “  After  a  car¬ 
riage  has  been  once  let  in  motion  upon  a  fmooth  road 
with  any  given  velocity,  its  motion,  fo  long  as  that 
velocity  is  continued,  is  neither  retarded  nor  promoted 
by  the  i*is  inertia  ;  but  whenever  it  paffes  over  any 
height,  not  only  the  weight  of  the  carriage  mult  be 
lifted  up,  but  the  vis  inertia  of  that  weight  mult  he 
overcome  in  a  new  diredlon  ;  and  as  much  velocity 
mult  be  communicated  to  X  in  that  new  direction  as 
will  enable  it  to  rife  to  the  height  of  the  obitacle  while 
it  paffes  over  its  bafe.  When  an  oh  (lade  is  of  fuch  a 
frze  and  fhape  that  a  wheel  of  fix  feet  diameter  mult 
Itrike  the  top  of  it  at  once,  and  not  roll  from  the  bot¬ 
tom  upwards,  and  when  its  fhape  will  permit  a  fmaller 
vs  heel  to  touch  it  during  its  whole  afeent,  as  there  is 
more  time  allowed  for  overcoming  the  vis  inertia  of 
its  weight  in  the  latter  cafe  than  in  the  former,  the 
fmaller  wheel  may  be  drawn  forward  by  a  lefs 
power  than  the  larger,  not  with  Handing  the  ad¬ 
vantage  of  a  lever,  which  is  in  favour  of  the  larger 
wheel." 

To  de term i ire  this,  our  author  made  ufe  of  an  in¬ 
clined  plane  five  or  fix  feet  long  and  one  foot  high, 
placed  on  a  fmooth  horizontal  floor.  He  then  uffn- 
med  the  dillance  to  which  the  carriage  was  driven  on 
the  floor  by  the  velocity  acquired  in  defeending  the 
plane,  as  a  meafnre  of  the  force  with  which  it  could 
overcome  any  obdacle  placed  in  its  way  ;  and  confe- 
tpierrtly  the  diminution  of  the  diffance  was  the  mea- 
fure  of  the  refinance  itfelf.  Not  fatisfied  w  ith  this  ap¬ 
paratus,  however,  he  fere  wed  a  circle  of  iron  three 
feet  three  inches  in  diameter  upon  a  folid  floor.  In 
the  centre  of  this  circle  he  ere<Hed  an  upright  axis  or 
roller  upon  two  pivots,  one  veiling  in  a  fockctof  brafs 
upon  the  floor,  the  other  in  n  bridge  railed  acrofs  the 
machine.  Around  the  axis  was  wound  a  finall  filk  cord, 
v  ith  a  fcaleand  weights  faliened  to  it,  which  paffed  over 
a  pulley  into  an  adjoining  Hair-cafe,  and  turned  the  axis 
with  a  determined  velocity.  An  horizontal  arm  of 
wood  extended  from  tlte  axis  to  the  circumference  of 
the  inner  circle,  and  to  the  extremity  of  the  arm  was 
faHened  h  piece  of  Heel  in  form  of  the  axle-tree  of  a 
carriage,  having  a  wheel  upon  it,  which  by  the  motion 
of  the  axis  was  carried  round  upon  its  edge  like  the 
Hone  of  a  tanner’s  mill.  The  arm  was  furnifhed  with 
an  hinge,  by  means  of  which  the  wheel  could  rife  up 
and  pafs  over  any  obHaele  which  Hood  in  its  way. 
Above  this  was  another  arm,. having  on  its  extremity 
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a  tin  vane,  which  by  its  refinance  to  the  air  regulated  Whte!- 
thc  motion  of  the  machine.  On  putting  weights  t  carriaKe"»j 
into  the  fcale,  it  was  found  that  eight  or  ten  turns 
were  neceflary  to  give  the  wheel  an  uniform  velocity, 
which  was  preferred  in  all  the  experiments,  any  refin¬ 
ance  thrown  in  the  w  ay  being  overcome  by  an  addition 
of  weight,  and  confequently  this  addition  being  al¬ 
ways  an  accurate  meafure  of  the  refiffance. 

On  loading  the  wheel  fo  as  to  weigh  about  four 
pounds,  it  acquired  a  velocity  of  ten  feet  in  a  fecond  by 
nearly  five  pounds  and  an  half;  but  on  placing  in  its 
way  an  obHaele  only  a  quarter  of  an  inch  high,  fix 
pounds  and  an  half  were  required  to  caufe  the  wheel 
pafs  over  it.  Two  fiich  obffacles  required  fourteen 
and  an  half  pounds;  but  on  fubllituting  two  obdaeles 
of  the  fame  height,  but  making  an  inclined  plane  three 
quarters  of  an  inch  long,  it  required  only  two  pounds 
to  overcome  their  lefiHance.  “  The  diderence  there* 
fore  (fays  he)  between  two  and  fourteen,  mult  be  at¬ 
tributed  to  the  vis  inertia;  for  the  velocities  of  the 
carriage  and  the  heights  of  the  obfiacles  remaining 
the  fame,  the  only  difference  that  exifis  is,  that  in  the 
one  cafe  the  wheel  has  much  more  time  to  furmount 
the  obitacle  than  in  the  other,  and  confequently  had 
much  lefs  vis  inertia.” 

On  this  piece  of  reafoning,  however,  it  isimpoffible 
to  avoid  making  the  following  remark,  viz.  that  no¬ 
thing  happens  but  what  ought  to  do  fo  upon  the  com¬ 
mon  principles  of  mechanics.  One  obHaele,  when  up¬ 
right,  required  fix  pounds  and  an  half  to  overcome 
it  ;  but  wlurn  an  inclined  plane  three  times  the  length 
was  added  to  it,  it  ought  then  to  have  been  overcome 
by  a  third  part  of  the  power,  that  is,  by  fomething 
more  than  two  pounds;  and  the  rcafou  why  fomething 
lefs  than  the  third  part  was  required,  H  ems  to  have  been 
the  advantage  the  wheel  had  by  aftiug  as  a  lever ;  as 
has  been  already  obferved  on  the  principles  of  Mr  An- 
fiice.  There  is  not  therefore  the  lead  occafion  to  ap¬ 
ply  to  a  vis  inertia ,  or  any  obfeure  principle,  for  a  fcilu- 
tioji  of  what  may  fo  eafily  be  folved  i*pon  the  common 
principles  of  mechanics  and  gravity. 

Mr  Edgeworth  concludes  his  observations  with  fome  53 
remarks  on  the  ufe  of  fprings,  which  are  found  greatly  ^*n^jn 
to  facilitate  the  draught  of  carriages.  “  Whatever 
(fays  he)  peimits  the  load  to  rife  gradually  over  an 
obHaele  without  obflrufting  the  velocity  of  the  car¬ 
riage,  will  tend  to  facilitate  its  draught  ;  and  the 
application  of  fprings  has  this  effedl  to  a  very  contider- 
able  degree  :  the  fame  weight  of  four  pounds  being 
drawn  over  the  fame  obffacles,  when  fprings  were  put 
between  the  load  and  the  carriage,  by  four  pounds  in- 
Head  of  14  This  remarkable  difference  points  out 
the  great  advantage  of  fprings  in  rough  roads  ;  an  ad¬ 
vantage  which  might  be  obtained  for  heavy  waggons, 
as  well  as  for  other  carriages,  by  a  judicious  appl, ca¬ 
tion  of  the  fame  means. 

“  It  appears  from  the  Memoirs  of  the  Trench  aca¬ 
demy,  that  the  idea  of  applying  fprings  to  carriages 
had  occurred  to  M.  Thomas  in  the  year  1703;  wiio 
has  given  a  drawing  of  a  carriage  conflriulted  upon 
this  principle  many  years  before  it  was  attempted  to 
be  put  in  execution.  So  little  expe&ation  had  he  of 
fuccefs,  that  he  expiefsly  mentions  it  as  a  theory  which 
could  not  be  reduced  to  practice:  he  had,  however,  no 
notion  of  applying  fprings  to  facilitate  the  draught, 
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/•  Wheel-  tnt  merely  for  the  convenience  of  the  rider;  and  Iap- 
t carnages.  prehend  that  it  is  not  at  prefent  commonly  Imagined 
*  that  fprings  are  advantageous  for  this  purpofe ;  nor 
would  It  at  firft  fight  apppear  credible,  that,  upon  a  rough 
paved  road,  fucli  as  are  common  In  Chefhire  and  other 
parts  of  England,  a  pair  of  horfes  could  draw  a  car¬ 
riage  mounted  upon  fprings  with  greater  cafe  and  ex¬ 
pedition  than  four  could  draw  the  fame  carriage  if  the 
fprings  and  braces  were  removed,  and  the  carriage 
bolted  fall  down  to  the  perch. 

On  h?  h  ^ovc^  macle  a^°  f°me  experiments  with  high 

and  low  car- aiK^  l°Hg  ail(l  ^ort>  carriages,  in  order  to  deter- 

riages.  mine  which  was  the  mod  advantageous,  but  could  not 
recolleft  the  particular  refults  of  each  experiment. 
He  was,  however,  allured,  that  the  preference  lately 
given  in  England  to  high  carriages  is  ill-founded  ; 
and  that,  though  in  fmooth  roads,  the  height  of  the 
carriage  is  a  ^natter  of  indifference,  yet  in  rough  roads 
it  is  very  difadvantageous.  The  length  of  carriages 
alfo,  if  their  weight  be  not  increafed,  is  a  matter 
of  indifference,  except  in  very  uneven  roads,  and  where 
there  are  deep  ruts;  long  carriages  being  preferable  in 
the  former  cafe,  and  fhort  ones  in  the  latter. 

The  reafon  why  fprings  fo  much  facilitate  the  draught 
of  carriages  feems  to  be,  not  only  that  they  allow 
the  wheels  to  pafs  more  gradually  over  the  obflacles, 
as  Mr  Edgeworth  fays,  but  that  by  their  elafticity 
they  make  the  carriage  bound  upwards  every  moment 
for  a  fmall  way.  Thus  its  gravity  is  for  that  moment 
in  a  great  meafure  counteracted,  and  the  progreflive 
.motion  which  it  has  already  acquired  is  at  liberty  to 
aft  more  freely  in  pufhing  it  forward;  for  were  it  pof- 
fible  very  fuddenly  to  take  away  the  horfes  from  a 
carriage  mounted  on  fprings,  and  moving  with  confi- 
derable  velocity,  it  would  continue  for  fometime  to  move 
of  itfelf;  the  weight  in  this  cafe  afting  as  a  fly  upon 
any  mechanical  engine,  by  means  of  which  the  machine 
accumulates  a  certain  quantity  of  power,  and  will  keep 
itfelf  in  motion  for  a  confiderable  time  after  the  hand 
is  taken  away  from  it.  The  weight  of  all  carriages 
indeed  has  feme  effeft  of  this  kind,  otherwife  the 
draught  would  require  an  intolerable  exertion  of 
ftrength ;  and  it  is  to  be  obferved,  that  this  tendency 
to  proceed  in  the  direftion  in  which  it  is  once  fet  a- 
going,  is  remarkable  in  all  great  quantities  of  matter, 
and  very  perceptible  even  when  weights  are  pulled  di- 
reftly  upward;  for  in  raifmg  great  weights  by  a  crane, 
the  burden  is  lifted  with  confiderably  more  eafe  when 
near  the  top  than  at  bottom,  even  after  making  every 
neceflary  allowance  for  the  weight  of  the  rope,  See. 

55  By  means  of  wheels,  fome  people  have  contrived 

A  carriage  carriages  to  go  without  horfes,  or  any  other  moving 
to  go  with-  ycr  t|ian  wjiat  was  given  by  the  paflengers,  by  the 
the/forcc  wind,  See.  One  of  tliefe  is  reprefented  by  ABCD. 
than  what  It  is  moved  by  the  footman  behind  it;  and  the  fore- 
it  receives  wheels,  which  aft  as  a  rudder,  are  guided  by  the  per- 
from  the  fon  who  fits  in  the  carriage  (a). 

Between  the  hind-wheels  is  placed  a  box,  in  which 
is  concealed  the  machinery  that  moves  the  carriage. 
A  A  (fig.  86.)  is  a  fmall  axis  fixed  into  the  box.  B  is 
a  pulley,  over  which  runs  a  rope,  whofe  two  ends  are 


paflengers, 

Fig.  8j. 


' 
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fattened  to  the  ends  of  the  two  levers  or  treddles  CD,  Wheel- 
whofe  other  ends  are  fixed  in  fuch  manner  in  the  piece  carriage?, 
E,  which  is  joined  to  the  box,  that  they  can  eafily 
move  up  and  down.  F,  F,  are  two  flat  pieces  of  iron 
that  arc  joined  to  the  treddles,  and  take  the  teeth  of 
the  two  wheels  H,  H,  which  are  fixed  on  the  fame 
axis  with  the  hind-wheels  of  the  carriage,  I,  I. 

It  is  evident,  that  when  the  footman  behind  preffes 
down  one  of  the  treddles,  fuppofe  C,  with  his  foot,  he 
mutt  bring  down  one  of  the  pieces  of  iron  F,  andcon- 
fequently  turn  the  wheel  H  that  is  next  to  it ;  and  at 
the  fame  time,  by  means  of  the  rope  that  goes  over 
the  pulley,  he  mutt  raife  the  other  treddle  D,  together 
with  its  piece  F,  which  being  thrutt  down  will  turn 
the  other  wheel  H;  and  fo  alternately:  and  as  the 
great  wheels  are  fixed  on  the  fame  axis,  they  mutt  ne- 
cefiarily  move  at  the  fame  time. 

It  is  eafy  to  conceive,  that  if  the  ends  of  the  treddles 
next  E,  inftead  of  being  placed  behind  the  carriage, 
were  turned  the  oppofite  way,  fo  as  to  come  under  the 
feet  of  the  perfon  who  fits  in  it,  he  might  move  it  with 
equal,  or  even  greater  facility,  than  the  footman,  as  it 
would  then  be  charged  with  the  weight  of  one  perfon 
only. 

A  machine  of  this  kind  will  afford  a  falutary  recre¬ 
ation  in  a  garden  or  park,  or  on  any  plain  ground  ; 
but  in  a  rough  or  deep  road  mutt  be  attended  with 
more  pain  than  pleafure. 

Another  contrivance  for  being  carried  without  To  fall  as 
draught,  is  by  means  of  a  failing  chariot  or  boat  fixed  1 

on  four  wheels,  as  AB  ;  which  is  driven  before  the 
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wind  by  the  fails  CD,  and  guided  by  the  rudder  E.  by  water. 


In  a  chariot  of  this  kind,  the  wheels  fhould  be  farther  Fig.  87, 
afunder,  and  the  axle-trees  longer,  than  in  other  car¬ 
riages,  to  prevent  ovei  turning. 

A  machine  of  this  fort  was  conftrufted  in  the  latt 
century  by  Stephinus,  at  Sclieveling  in  Holland,  and 
is  celebrated  by  many  writers.  Its  velocity  with  a 
ftrong  wind  is  faid  to  be  fo  great,  that  it  would  carry 
eight  or  ten  perfons  from  Scheveling  to  Putten,  which 
is  42  Englifh  miles  diftant,  in  two  hours. 

Carriages  of  this  kind  are  faid  to  be  frequent  in 
China  ;  and  in  any  wide,  level  country,  mutt  be 
fometimes  both  pleafant  and  profitable.  The  great 
inconvenience  attending  this  machine  is,  that  it  can 
only  go  in  the  direftion  the  wind  blows,  and  even  not 
then  unlefs  it  blow  ftrong:  fo  that,  after  you  have  got 
fome  way  011  your  journey,  if  the  wind  fhould  fail,  or 
change,  you  mutt  either  proceed  011  foot  or  go  back. 

Some  remedy  for  this  inconvenience  will  be  found  in 
the  next  contrivance.  The  Hollanders  have,  or  had, 
fmall  veffels,  fomething  of  thi  kind,  that  carry  one 
or  two  perfons  on  the  ice,  having  a  fledge  at  bottom 
inftead  of  wheels:  and  being  made  in  the  form  of  a 
boat,  if  the  ice  break  the  paffengers  are  fecured  from 
drowning. 

To  fail  againft  the  wind  :  Let  ABCD  be  the  body.^  d* 
of  a  failing  chariot  :  M  the  matt,  to  which  arc  fixed  jand  ajjainC 
the  wings  or  fails  EFGH;  the  two  firft  of  which,  EF,  the  wind- 
are  here  fuppofed  to  be  expanded  by  the  wind;  R  isF*g‘#s‘ 


Sw 


the  rudder  by  which  it  is  guided. 


Therefore  the  wind 
diiving 


(a)  This  machine  was  invented  by  M.  Richard,  a  phyfician  of  Rochelle,  and  was  exhibited  at  Paris  in  the 
Jatt  ctnturv.  It  is  deferibed  by  M.  Ozanam  in  his  Recreations  Afathematiqucs. 
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leel  driving  the  fails  round,  with  the  niaft  M,  and  the  cog- 
•iagea.  wheel  K,  take  the  teeth  placed  perpendicular  to  the 
^  Tides  of  the  two  fore -wheels  of  the  carriage,  and  con¬ 
sequently  keep  it  in  continual  motion. 

The  body  of  this  machine  fhould  not  be  large,  nor 
placed  very  high,  not  only  to  prevent  overturning, 
but  that  its  motion  may  not  be  thereby  impeded;  for 
the  velocity  will  be  in  proportion  to  the  force  of  the 
wind  on  the  fails  to  that  on  the  body  of  the  machine. 
Therefore,  if  they  be  both  equal,  it  will  ttand  Hill;  or 
if  the  force  on  the  body  be  greateft,  it  will  go  back¬ 
wards  ;  unlefs  there  be  a  contrivance  to  lock  the 
wheels.  The  upper  part  of  the  machine  next  A,  may 
be  made  to  take  off  when  the  wind  is  contrary  ;  and 
there  may  be  another  fet  of  fails  placed  between  the 
two  hind-wheels,  which  will  confiderably  incrcafe  its 
velocity.  But  after  all,  for  general  life,  a  common 
carriage  mull  be  preferable:  for  this  cannot  be  expec¬ 
ted  to  go  up  a  moderate  afeent  without  great  difficul¬ 
ty;  nor  down  a  declivity,  when  there  is  a  flrong  wind, 
without  danger;  and  even  on  level  ground,  if  the  road 
be  in  any  degree  rough,  its  progrefs  mutt  be  very 
flow,  attended  both  with  difficulty  and  danger.  In 
an  open  country,  ho w' ever,  where  there  is  a  large 
trad  of  level  and  fmooth  ground,  and  frequent  ttvong 
winds,  a  machine  of  this  fort  will  certainly  be  very 
convenient ;  and  in  mott  countries,  when  made  of  a 
fmall  fize,  may  be  ufeful  to  young  people,  by  affording 
jS  them  a  pleafant  and  healthful  exercifc. 
unin-  A  carriage,  the  body  of  which  is  incapable  of  be- 
blecar-jng  overturned,  may  be  made  as  follows.  1  he  body 
g  mufl  confift  of  a  regular  hollo wf  globe,  as  AB,  at  the 
bottom  of  which  is  to  be  an  immoveable  weight, 
and  which  mufl  be  proportioned  to  the  number  of 
perfons  or  the  load  the  machine  is  intended  to  carry. 
Round  the  globe  mutt  go  twro  horizontal  iron  circles 
D,  E,  and  two  others  E,  G,  that  are  perpendicular 
to  the  former.  All  thefe  circles  nuifl  be  made  exadly 
to  fit  the  globe,  that  it  may  move  freely  in  eveiy  di¬ 
rection.  The  two  horizontal  circles  are  to  be  joined 
on  each  fide  by  a  perpendicular  bar,  one  of  which  is 
expreffed  in  the  figure  by  HI,  All  thefe  irons 
fhould  be  lined  with  leather,  to  prevent  unncceffary 
friCtion.  The  body  of  the  carriage  may  be  either  of 
leather  or  hard  w'ood;  hut  the  latter  will  be  rnott  elc- 
gible,  as  leafl  liable  to  wear.  The  wheel  on  cacli  fide 
i3  to  be  fattened  to  the  perpendicular  bar  by  means  of 
a  handle  K  that  keeps  it  tteady. 

Now  the  body  of  this  machine  moving  freely  in 
the  iron  circles  every  way,  the  centre  of  gravity  will 
always  lie  at  C  ;  therefore,  in  whatever  pofition  the 
wheels  are,  or  even  if  they  overturn,  the  body  of  the 
carriage  will  conftantly  remain  in  the  fame  perpendi¬ 
cular  direCtion. 

At  L  is  placed  a  pin,  round  which  is  a  hollow  move- 
able  cylinder:  this  pin  moves  up  and  down  in  the 
groove  MN,  that  it  may  not  impede  the  perpendicu¬ 
lar  motion  of  the  circles,  at- the  fame  time  that  it  pre¬ 
vents  the  body  of  the  machine  from  turning  round  in 
a  horizontal  dire&ion.  O  is  one  of  the  window's,  P 
the  door,  and  QR  the  fhafts  to  this  machine. 

When  a  carriage  of  this  fort  is  intended  for  a  Tingle 
perfon,  or  a  light  weight,  it  may  be  hung  on  fwivels, 
m  the  fame  manner  as  the  rolling  lamp  or  the  fca-cozn* 
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pafs,  which  will  make  its  horizontal  motion  ttill  more  Wheel- 
regular:  and  when  it  is  defigned  to  carry  feveral  per-  carnage?» 
fons,  by  adding ^mother  perpendicular  bar  on  each  lide,  v  1 
between  the  two  horizontal  circles,  it  may  be  placed 
on  four  wheels.  The  body  of  this  machine  fhould  be 
frequently  oiled  or  greafed,  not  only  to  prevent  any 
di  fagrceable  noife  that  may  arife  from  its  rubbing 
againtt  the  circles,  but  to  prevent  unneceflary  wear  ia 
the  feveral  parts. 

This  carriage  is  not  intended  for  fmooth  roads,  or 
a  regular  pavement;  there  certainly,  thofe  of  the  com¬ 
mon  conftruction  are  much  preferable;  nor  fhould  a 
carriage  totally  free  from  irregular  motion  be  fought 
after  by  thofe  who  are  in  perfeCl  health:  but  there  are 
many  perfons,  fubjccl  to  different  diforders,  who  by 
being  obliged  to  travel  over  rough  roads  in  the  com¬ 
mon  carriages,  fufftr  tortures  of  which  the  healthful 
have  no  idea  ;  to  all  thefe,  therefore,  and  to  every 
one  who  is  forced  to  travel  through  dangerous  roads, 
a  carnage  of  this  fort  mutt  doubtlefs  be  highly  de¬ 
finable. 

As  this  defign  may  appear  to  fome  perfons,  on  a 
fuperficial  view,  im practicable,  we  (hall  here  infert  an 
account  of  a  ttmilar  carriage,  which  we  have  taken 
from  the  firft  volume  of  the  Abridgement  of  the  Phi- 
lofophical  Tranfactions,  by  Lowthorp.  There  is  not, 
however,  any  description  of  the  manner  in  which  that 
machine  was  couttrucled.  The  account  is  as  follows: 

“  A  new  fort  of  ealafli  deferibed  by  Sir  R.  B.  Tlii  j 
calafh  goes  on  two  wheels;  carries  one  per  foil ;  is  light 
enough.  Though  it  hangs  not  on  braces,  yet  it  is  ca- 
fier  than  the  common  coach.  A  common  coach  w  ill 
overturn  if  one  wheel  go  on  a  fiiperiicies  a  foot  and  a 
half  higher  than  the  other;  but  this  will  admit  of  the 
difference  of  three  feet  and  onc-third  in  height  of  the 
fupcriicies,  without  danger  of  overturning  We  cliofe 
all  the  irregular  banks,  and  fides  of  ditches,  to  run 
over;  and  I  have  this  day  feen  it,  at  five  feveral  times, 
turn  over  and  over,  and  the  horfe  not  at  all  difordered. 

If  the  horfe  fhould  be  in  the  leatt  unruly,  w  ith  the 
help  of  one  pin  you  difengage  him  from  the  calafh 
without  any  inconvenience  fa  contrivance  of  this  fort 
may  be  eafily  added  to  the  foregoing  dfgn ).  I  myfelf 
have  been  once  overturned,  and  knew  it  not  till  I 
looked  up  and  faw  the  wheel  flat  over  my  head  :  and 
if  a  man  w  ent  with  lib- eyes  fhut,  he  would  imagine ' 
liimfclf  in  the  moft  fmooth  way,  though  at  the  fame 
time  there  be  three  feet  difference  in  the  height  of  the 
ground  of  each  wheel.” 

Sect.  V,  Of  Mills* 

Mill,  in  the  proper  fenfe  of  the  word,  fignifies  a 
machine  for  grinding  corn,  though,  in  a  more  general 
fenfe,  it  is  applied  to  all  machines  which  have  an  ho¬ 
rizontal  circulatory  motion.  Mills  arc  dittinguitticd 
by  particular  names,  fometimes  taken  from  the  powers 
by  which  they  are  moved,  and  fometimes  from  the 
ufes  to  which  they  are  applied.  Hence  they  arc  called 
hand-mills,  horfe-mills,  water-mills,  fulling-mills,  wind¬ 
mills,  corn-mills,  levigating  mills,  boring-mills,  &c. 

The  moll  limple  of  ilicfe  is  the  hand  mill,  repiefent-  59 
cd  fig.  90,  where  A  and  B  repiefent  the  two  ftones 
between  which  the  corn  is  ground,  and  of  which  the 
upper  one  A  turns  round,  hut  the  lower  one  (B)  re¬ 
mains 
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Mil  s,  mains  fixed  and  immoveable.  The  tipper  Rone  is  five  two  Rones  being  hi  that  place  only  about  two-thirds  Milk 

niches  thick,  and  21  inches  broad  ;  the  lower  one  feme*  or  three-fourths  of  the  thieknefs  of  a  grain  of  corn  ;  1 - v — 1 

what  broader.  C  is  a  cog-whcel,  having  16  or  18  but  as  thefe  Rones,  as  well  as  thofe  of  the  hand-mill 

co^s,  which  go  into  the  trundle  F,  having  nine  fpokts  or  horfe-mill,  can  he  feparated  a  little  from  each  other, 
hxed  to  the  axis  G,  the  latter  being  firmly  inferted  the  meal  may  be  made  fine  or  coarfe  in  them,  as  well 
into  the  upper  Rone  A,  by  means  of  a  piece  of  iron,  as  in  the  two  former  mills. 

IT  is  the  hopper  into  which  the  corn  is  put ;  I  the  In  order  to  cut  and  grind  the  corn,  both  the  upper 
Ihcc  to  carry  it  by  little  and  little  through  a  hole  at  and  under  Rones  have  furrows  cut  in  them,  as  is  ob- 
K,  in  betwixt  the  Rones,  where  being  ground  into  ferved  in  the  hand-mill.  Thefe  are  cut  perpendienhr- 
jneal,  it  comes  out  through  the  eye  at  L.  Both  Rones  ly  on  one  fide,  and  obliquely  upon  the  other,  by  which 
arc  inclofed  in  a  circular  wooden  cafe,  of  fuch  a  fi/.e  means  each  furrow  has  a  (harp  edge,  and  by  the  turn- 


as  will  admit  the  upper  one  to  run  freely  within  it. — 
The  under  furface  of  the  upper  Rone  is  cut  into 
grooves,  as  reprefented  at  Q_,  u  hicli  enable  it  to  thro  * 
the  meal  out  at  the  eye  L  more  perfe&ly  than  could 
be  done  if  it  was  quite  plain.  Neither  of  them  are 
entirely  flat,  the  upper  one  being  fomewhat  concave, 
s:ml  the  under  one  convex.  They  nearly  touch  at  the 
edges,  but  are  at  fume  diRance  in  the  middle,  in  or¬ 
der,  to  let  the  corn  go  in  between  them.  The  under 
Rone  is  fupported  by  Rrong  beams,  not  reprefented  in 
the  figure  ;  the  fpindle  G  Rands  on  the  beam  MN, 
which  lies  upon  the  bearer  O.  One  end  of  this  hearer 
rtRs  upon  a  fixed  beam,  and  the  other  lias  a  firing  fix¬ 
ed  to  it,  and  going  round  the  pin  P,  by  the  turning 
of  which  the  timbers  O  and  MN  may  be  raifed  or 
lowered,  and  thus  the  Rones  put  nearer,  or  removed 
farther  from  each  other,  in  order  to  grind  fine  or 
coarfe.  When  the  corn  is  to  he  ground,  it  muR  be 
put  into  the  hopper  by  little  at  a  time.  A  man  turns 
the  handle  D,  and  thus  the  cog-wheel  and  trundle  arc 
carried  round  alfo  together  with  the  Rone  A.  The 
axis  G  is  angular  at  K  ;  and,  as  it  goes  round,  fhakes 
the  fhoe  I,  and  makes  the  corn  fall  gradually  through 
the  hole  K.  The  upper  Rone  going  round  grinds  it, 
throwing  out  the  meal,  as  already  faid,  at  the  eye  L. 

^  Another  handle,  if  thought  proper,  may  he  put  at 
the  other  end  of  the  handle  E.  The  fpindle  inuR  go 
through  both  Rones,  in  order  to  reach  the  beam  MN, 
and  the  hole  through  which  it  pafies  is  faRened  with 
leather  or  wood,  fo  that  no  meal  can  pafs  through. 
Mr  Emerfon,  from  whom  this  account  is  taken,  ob- 
ferves,  that  “  it  is  a  pity  fome  fucli  mills  are  not  made 
at  a  cheap  rate,  for  the  fake  of  the  poor,  who  are 
much  diflrefied  by  the  roguery  of  the  millers.” 

H  ...  The  conflrudlion  of  a  horfe-mill  differs  not  from 
°r  C  1111  ‘that  of  the  hand-mill  juft  deferibed,  excepting  that 
Inflead  of  the  handle  D,  the  fpindle  is  furmlhcd  with 
a  long  horizontal  lever  and  cogged  wheel,  which 
turns  the  trundle  and  Rones,  as  already  mentioned. — 
The  Rones  are  much  heavier  than  in  the  hand-mill. 

Water-  The  mills  moR  commonly  in  life  for  grinding  corn 

mills.  are  water-mills,  the  confirmation  of  which  is  not  cifen- 
tially  different  from  that  of  the  hand  or  boric-mills. — 
The  lower  mill-Rone,  as  already  mentioned,  is  fixed, 
but  the  upper  one,  moveable  upon  a  fpindle.  The  op- 
pofite  furfaces  of  the  two  Rones  are  not  flat,  but  the 
one  convex  and  the  other  concave,  though  in  a  very 
fmall  degree.  The  upper  Rone,  which  is  fix  feet  in 
diameter,  is  hollowed  only  about  an  inch  in  the  middle, 
and  the  other  rifes  three  quarters  of  an  inch.  They 
approach  much  nearer  each  other  at  the  circumference, 
and  the  corn  begins  to  be  ground  about  two  thirds  of 
the  radius  diRant  from  the  circumference,  and  there 
it  makes  the  greateR  rcfiRance,  the  fpace  between  the 
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ing  of  the  Rones,  the  furrows  meet  like  a  pair  of 
feiffars,  and  by  cutting  the  corn,  make  it  grind  the 
more  eafily.  They  are  cut  the  fame  way  in  both 
Rones  when  they  lie  upon  their  backs,  by  which 
means  they  run  crofswife  to  each  other  when  the  up¬ 
per  one  is  inverted  and  turned  round  ;  and  this  greatly 
promotes  the  grinding  of  the  corn,  great  part  of  which 
would  he  driven  onward  in  the  lower  furrows,  with¬ 
out  being  giouiul  at  all,  if  both  lay  the  fame  way. — • 

When  the  furrow  becomes  blunt  and  (hallo  w  by  wear¬ 
ing,  the  running  Rone  muR  be  taken  off,  and  the  fur¬ 
rows  cut  deeper  in  both  by  means  of  a  chiffel  and 
hammer.  Thus,  however,  by  having  the  furrows  cut 
down  a  great  number  of  times,  the  thickneffes  of  both 
Rones  are  greatly  diminifhed  ;  and  it  is  obftrvtd,  that 
in  proportion  to  the  diminution  of  .the  thieknefs  of 
the  upper  Rone,  the  quantity  of  flour  alfo  diminishes. 

By  means  of  the  circular  motion  of  the  upper  Rone, 
the  corn  is  brought  out  of  the  hopper  by  jerks,  and 
recedes  from  the  centre  towards  the  circumference  by 
the  centrifugal  force  ;  and  bemg  entirely  reduced  to 
flour  at  the  edges  when  the  Rones  nearly  touch  one 
another,  it  is  thrown  at  Lift  out  at  the  hole  called  the 
eye,  as  already  mentioned.  In  Scotland,  it  is  fre¬ 
quent  to  have  the  Rones  without  any  furrows,  and  on¬ 
ly  irregularly  indented  with  fmall  holes,  by  means  of 
an  iron  iiiRrument.  Stones  cf  this  kind  lafi  a  much 
(horter  time  than  thofe  with  furrows,  the  latter  being 
fit  for  ufe  for  ~o  or  40  years,  while  the  former  fcl- 
dom  or  never  laR  more  than  feven.  The  under  mill- 
Rone  is  conliderably  thicker  than  the  upper  ;  and  there¬ 
fore,  when  both  have  been  coniiderahly  worn  by  uie, 
the  lower  one  is  frequently  taken  up,  and  the  upper  one 
put  in  its  place,  the  former  being  converted  into  a 
running-done.  Oi 

Fig.  91  fho.''-  the  conflru&ion  of  a  common  water  Of  w3tel 
mill,  where  A  A  is  the  large  water-wheel,  commonly 
about  17  or  18  feet  diameter  from  ay  the  extremity  of  pjatc 
any  floqt-board,  to  b  the  extremity  of  the  oppofite  cCLmi 
one.  This  wheel  is  turned  round  by  the  falling  of  the 
water  upon  the  boards  from  a  certain  height,  and  the 
greater  the  height,  provided  the  water  runs  in  an  unin¬ 
terrupted  Itream,  the  fmiller  quantity  will  be  fufficient 
to  turn  the  mill.  Thi3  wheel  is  without  the  mill-houfe, 
but  the  wheel  has  an  axle  Bo  of  coufiderable  length, 
which  pafies  through  a  circular  hole  in  the  wall,  and 
has  upon  it  a  wheel  D,  of  eight  or  nine  feet  diameter, 
having  6 1  cogs,  v  hicli  turn  a  trundle  E  of  ten  flaves 
or  fpokes  ;  by  which  means  the  trundle,  and  confe* 
quently  the  mill-Rone,  will  make  fix  revolutions,  and 
one-tenth  for  every  revolution  of  the  wheel.  The 
odd  cog,  commonly  called  the  hunting  cog,  is  added, 
that  as  every  one  comes  to  the  trundle  it  may  take  the 
Rafi'  behind  that  one  which  it  took  at  the  LR  revolu¬ 
tion  ; 
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Mills,  tion  ;  and  thus  all  the  parts  of  the  cogs  and  rounds 
"“V——  Which  work  upon  one  another  will  wear  equally,  and  to 
equal  diftances  from  another,  in  a  little  time;  by  which 
means  a  true  uniform  motion  will  be  produced  through 
the  whole  work.  The  trundle  is  fixed  upon  an  iron 
dxis  called  the  fpindle,  the  lower  end  of  which  turns 
in  a  brafs  pot  fixed  at  F  in  the  horizontal  beam  ST, 
Called  the  briilgc-trce  ;  and  the  upper  part  of  the  fpindle 
turns  in  a  wooden  bnfh,  fixed  into  the  lower  mill-ftone, 
which  lies  upon  beams  in  the  floor  YY.  The  top  part 
Of  the  fpindle  above  the  bnfh  is  fquare,  and  goes  into 
a  fquAVe  hole  in  a  firong  iron  crofs  abcdy  fig.  92,  call¬ 
ed  the  rynd ;  under  which,  and  clofe  to  the  bufh,  is 
a  round  piece  of  thick  leather  upon  the  fpindle,  which 
it  turns  round  at  the  fame  time  that  it  does  the  rynd. 
The  latter  enters  into  the  grooves  in  the  under  furface 
of  the  running  mill-fione  G,  fig.  91  ,  and  thus  turns 
it  round  along  with  the  trundle  E,  by  means  of  the 
cog-wheel  D.  In  the  middle  of  the  upper  mill-llone* 
is  a  large  hole  called  the  eye)  throtigh  which  the 
middle  part  of  the  rynd  and  upper  part  of  the 
fpindle  may  be  feeh  ;  the  ends  being  hid  in  the  grooves 
below  the  done.  The  end  T  of  the  bridge-tree  TS> 
w  hich  fupports  the  upper  mill-ftone  G  upon  the  fpindle, 
is  fixed  into  a  hole  in  the  w'all  ;  and  the  end  8  is  let. 
itito  the  beam  (VR  called  the  brayer ;  one  end  R  of 
which  remains  fixed  iil  a  mortife*  while  the  other  end 
QJiangs  by  a  firong  iron  rod  P,  which  goes  through 
the  floor  YY,  and  has  a  ferew-nut  on  its  top  O  ;  by 
the  turning  of  w  hich  nut  the  end  Q^of  the  brayer  is 
raifed  or  deprefTed  at  pleafure,  along  with  the  bridge- 
tree  TS  and  upper  mill-ftoUc.  Thus  the  upper  mill- 
ftone  may  be  raifed  as  high  from  the  under  one,  or 
let  down  as  clofe  to  it,  as  the  miller  pleafes  \  by  Which 
means  the  meal  or  flour  is  made  either  COarfe  or  fine 
at  pleafure.  The  upper  mill-ftone  G  is  inclofed  in  a 
round  box  H,  which  leaves  a  vacant  fpace  of  about 
an  inch  all  round.  On  the  top  of  this  box  Hands  a 
frame  for  holding  the  libppet  k  ky  at  which  hangs  the 
fhoe  I,  by  two  lines  fattened  to  the  hinder  part  of  it, 
fixed  upon  hooks  in  the  hopper,  and  by  one  end  of 
the  firing  K  to  the  fore  part  of  it  at  /*  the  other  end 
being  twitted  round  the  pin  L.  As  the  pin  is  turned 
one  way,  the  firing  draws  up  the  fhoc  elofer  to  the 
hopper,  and  fo  lcftens  the  aperture  between  them  j 
and  as  the  pin  is  turned  the  other  way,  it  lets  down 
the  fhoe,  and  widens  the  aperture.  If  it  be  drawn 
quite  up  to  the  hopper,  no  corn  can  fall  out  from  the 
latter  into  the  mill,  and  the  quantity  will  be  greater 
or  lefs  as  the  fhoe  is  farther  from  the  hopper  or  nearer 
to  it.  This  happens  by  reafon  of  the  hopper  being 
open  at  bottom,  and  the  flioe  at  the  forepart  towards 
the  end  i  over  the  middle  of  the  eye  of  the  mill-ftone* 
There  is  alfo  a  fquare  hole  in  the  top  of  the  fpindle, 
in  which  is  put  the  feeder  ey  fig.  92.  Thus  the  (hoe 
i«  jogged  three  times  in  each  revolution,  and  the  corn 
runs  conftantly  down  from  the  hopper  through  the 
ftioe  into  the  eye  of  the  mill-ftone,  where  it  falls  upon 
the  top  of  the  r>nd,  and,  by  the  motion  of  that  and 
of  the  leather  beneath,  is  introduced  betwixt  the 
floncs,  and  by  the  violent  motion  of  the  upper  one  ac¬ 
quires  a  centrifugal  force  ;  and  proceeding  gradually 
from  the  eye  of  the  mill-ftone  towards  the  circumfe¬ 
rence,  is  thrown  ac  laft  out  in  flour,  at  the  hole  called 
the  eye. of  the  mill. 
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Some  degree  of  nicety  is  tequifite  in  feeding  the  Mills, 

mill ;  for  if  too  great  a  quantity  be  poured  into  it,  the  'rmm~ 
ftones  are  fepnrated  from  each  other  more  than  they 
ought  to  be,  and  their  motion  is  alfo  impeded  ;  while, 

011  the  other  hand,  if  it  be  fed  too  fiowly,  the  Hone 
moves  with  too  great  velocity,  and  the  attrition  of 
the  two  is  apt  to  make  them  ftrike  fire.  This  matter 
is  regulated  by  turning  the  pin  L  backwards  or  for¬ 
wards  a<  the  miller  thinks  proper. 

Sometimes,  where  plenty  of  water  can  be  had,  there 
are  two  trundles  applied  to  the  cog-wheel  by  means  of 
a  fiugle  large  one  turned  immediately  by  the  perpendi¬ 
cular  cog-whcel,  and  carrying  round  with  it  an  hori¬ 
zontal  cogged  wheel;  on  each  fide  of  which  are  placed 
thefmallertrmdles  above-mentioned  carryingtbe  Hones. 

I11  like  manner,  the  water-wheel  may  be  made  to  drive 
fanners,  boulting-mills,  Sec.  but  it  mull  always  be  re¬ 
membered,  that  by  complicating  machinery  to  a  great 
degree,  it  becomes  more  ready  to  give  way  ;  and  the 
frequent  reparation  of  v hich  it  (lands  in  need,  will,  bv 
the  delay  of  bufinefs,  be  found  at  laft  more  expeufive 
than  if  feparate  machines  had  been  ufed. 

The  wind-mill  isfurnifhed  with  an  apparatus  fimilar 
to  the  water-mill,  but  ncceftarily  differs  in  the  exter¬ 
nal  apparatus  for  applying  the  power.  This  is  done 
by  means  of  the  two  arms  AB  and  CD,  fig.  03,  in¬ 
terfering  each  other  at  right  angles  in  E,  and  patting 
through  the  axis  EF,  and  about  32  feet  in  length. — 

On  thefe  yards  .ire  placed  two  fails  or  vanes,  in  the 
fliape  fometimes  of  parallelograms*  and  fonietimes  of 
trapeziums,  with  parallel  bafes  ;  the  greater  whereof 
HI  is  about  fix  feet,  and  the  length  of  the  fmaller  FG  is 
determined  by  radii  drawn  from  the  centre  E  to  I  and  H. 

As  the  dire&ion  of  the  wind  is  very  uncertain,  it 
becomes  neceflary  to  have  fonie  contrivance  for  turn¬ 
ing  the  fails  towards  it,  in  order  to  receive  its  force  in 
Whatever  way  it  may  turn  5  and  for  this  purpofc  two 
general  methods  are  in  ufe.  In  the  one,  the  whole 
machine  is  fultuined  upon  a  moveable  arbor  or  axis, 
perpendicular  to  the  horizon,  and  which  is  fupported 
by  a  llrong  (land  or  foot  very  firmly  fixed  in  the  earth; 
and  thus  by  means  of  a  lever  the  whole  machine  may 
be  turned  round  as  occafion  requires.  I11  the  other 
method,  only  the  roof,  which  is  circular,  can  be  turn¬ 
ed  round  by  means  of  a  lever  and  rollers,  upon  which 
the  circular  roof  moves.  This  laft  kind  of  wind-mill 
is  always  built  of  Hone,  in  the  form  of  a  round  turret, 
having  a  large  wooden  ring  on  the  top  of  it,  above 
which  the  roof,  which  mud  likewife  be  of  wood, 
moves  upon  rollers,  as  has  been  already  mentioned. 

To  effeA  this  motion  the  more  eafily,  the  wooden 
ring  which  lies  on  the  top  of  the  building  is  furniftied 
with  a  groove,  at  the  bottom  of  which  are  placed  a 
number  of  brafs  truckles  at  certain  diilanees,  and  with¬ 
in  the  groove  is  placed  another  ring,  by  which  the 
whole  roof  is  fupported.  The  beams  ah  and  ac  arc 
conne&ed  with  the  moveable  ring,  and  a  rope  is  fatten¬ 
ed  to  the  beam  ab  in  by  which  at  the  other  extremity 
is  fitted  to  a  windlafs  or  axis  in  peritrochio  ;  and  this 
rope  being  drawn  through  the  iron  hook  G,  and  the 
windlafs  turned  round,  the  fails  and  roof  will  be  turn¬ 
ed  round  alfo,  in  order  to  catch  the  wind  in  any  di- 
reclion.  Both  thefe  methods  of  conttrudlion  have 
their  advantages  and  difadvantages.  The  former  is 
the  lcafl  expenfive,  as  the  whole  may  be  made  of 
5  D  w©od, 
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Mills,  wood,  and  of  any  form  that  is  thought  proper;  white 

r  '  the  other  requires  a  coflly  building  of  ftone;  and  the 
roof  being  round,  the  building  mufl  alfo  be  fo,  while 
the  other  can  be  made  of  any  form,  but  has  the  in¬ 
convenience  of  being  liable  to  be  carried  off  altogether 
by  a  very  high  wind,  of  which  an  inflance  occurred 
not  long  ago  in  Effex. 

Fig.  94.  Ihows  the  internal  meehanifm  of  a  wind- 
null.  AH  O  i3  the  upper  room  ;  the  lower  one  ; 

AB  the  axle-tree  palling  through  the  mill ;  STVW 
the  fails  covered  with  canvas  fet  obliquely  to  the  wind, 
and  turning  round  in  the  order  of  the  letters.  CD 
is  the  cog-wheel,  having  about  4S  cogs  a  a  a,  Szc. 
which  carry  round  the  lantern  EF,  having  eight  or 
nine  trundles  c  c  c.  Sc c.  along  with  the  axi:  ON.  IK 
is  the  upper  mill-ftone,  LM  the  lower  one  ;  Q^R  is 
the  bridge  fupporting  the  axis  or  fpindlc  GN,  which 
rolls  upon  the  beams  c  rf,  XY,  wedged  up  at  c,  and 
X  :  ZY  is  the  lifting  tree,  which  Hands  upright  ; 
ab  and  ef  are  levers,  having  Z  and  e  ns  centres  of  mo- 
fion  ;  fgbi  is  a  cord,  with  a  Hone  i  wound  about  the 
pins  g  and  hy  and  which  thus  ferves  as  a  balance  or 
counterpoife.  The  fpindle  t  N  is  fixed  to  the  upper 
mill-Hone  IK  by  means  of  a  piece  of  iron  called  the 
rynd,  and  fixed  in  the  lower  fide  of  the  Hone,  the 
whole  weight  of  which  reds  upon  a  hard  Hone  fixed 
in  the  bridge  QJl  at  N.  The  trundle  EF  and  axis 
G  may  be  taken  away  ;  for  it  reds  its  lower  part 
by  t  in  a  fquarc  focket,  and  the  top  runs  in  the  edge 
of  the  beam  w.  By  bearing  down  the  end  of  the 
lever  fe  we  raife  by  which  laifes  alfo  Z  Y,  and  this 
raifes  YX,  which  lifts  up  the  bridge  QR,  with  the 
axis  N  G,  and  the  upper  Hone  IK  ;  fo  that  by  this 
contrivance  the  Hones  may,  as  in  a  water-mill,  be  fet 
at  any  diitancc.  The  lower  Hone  is  fixed  upon  ftrong 
beams,  and  is  broader  than  the  upper  one  ;  the  Hour 
being  conveyed  through  the  tunnel  72  0  into  a  ched.  P 
is  the  hopper  into  which  the  corn  is  put,  and  which  runs 
along  the  fpout  r  into  the  hole  /,  and  fo  falls  between 
the  Hones,  where  it  is  ground.  The  fquarc  axis  G  / 
fhakes  the  fpout  r  as  it  turns  round,  and  makes  the 
corn  run  out  ;  r  is  a  Hring  going  round  the  pin 
which  ferves  to  bring  the  fpout  nearer  or  let  it  go 
farther  from  the  axis,  and  thus  makes  the  corn  to  run 
fader  or  flower  according  to  the  velocity  of  the  wind. 
If  the  wind  be  very  Hrong,  only  part  of  the  fails  S, 
T,  V,  W,  is  covered,  or  perhaps  only  one  half  of  the 
two  oppofite  fails.  Another  cog-wheel  B  13  placed 
towards  the  end  B  of  the  axle  tree,  with  a  trundle 
and  mill-Hones  like  thofe  already  deferibed  ;  fo  that 
when  the  wind  is  Hrong,  the  mill  may  do  twice  the 
bufinefs  it  ordinarily  does.  •  When  only  one  pair  is. 
to  grind,  the  trundle  EF  and  axis  G  t  are  taken  out 
from  the  other  :  xyl  is  a  girt  of  pliable  wood,  fixed  at 
the  end  x  ;  and  the  other  end  l  is  tied  to  the  lever  imf 
moveable  about  k  ;  and  the  end  m  being  put  down, 
draws  the  girt  xyl  qlofe  to  the  cog-wheel ;  and  thus 
the  motion  of  the  mill  may  be  Hopped  at  pleafure : 
fq  is  a  ladder  for  afeending  to  the  higher  part  of  the 
mill ;  and  the  corn  is  drawn  up  by  means  of  a  rope 
rolled  about  the  axis  AB 

A  threHiir  Befides  thefe  mills  f6r  grinding  corn,  one  has  late¬ 
nt  ^  ly  been  invented  by  a  Mr  Winlaw  for  threfiiing  it  out, 
and  for  which  he  has  obtained  a  patent.  It  is  repre- 
feuted  fig.  95.  A  A  A  A  reprefents  the  frame  of  the 


A  N  I  C  S.  Sea 

mill,  B  the  cone,  C  a  large  iron  wheel,  D  a  regula-  vl 
ting  ferew,  E  a  pinion,  G  the  top  curb  furrounding  the 
nut,  H  the  fly. 

Before  the  corn  is  put  into  this  mill,  it  mufl  under¬ 
go  the  operations  of  combing  the  bottoms  of  the 
(heave.-?,  and  flapping  the  cars  from  the  ft  raw.  The 
former  is  performed  by  means  of  an  hand-comb. 

The  ufe  is  obvious,  \viz.  to  take  out  all  the  loofe 
cars,  and  ftraw  laid  irregularly,  which  would  other- 
wife  be  loft,  or  impede  the  flapping  of  the  ears. 

The  comb  for  dripping  the  cars  is  made  in  the  form 
of  a  crofs.  The  teeth  are  of  an  angular  form,  and 
fet  at  convenient  dillances,  fo  as  to  ft  rip  the  ears  clean. 

If  fet  too  wide,  they  will  pals  through  without  efFcclj 
and  if  too  near  together,  they  will  not  admit  the  ftraw 
to  go  between  them. 

The  grain  is  feparated  from  the  chaff  and  ftraw  of 
the  ear  by  the  motion  of  the  inner  nut  within  the 
outward  cone.  rl  he  diftance  betwixt  thcle  is  adj lifted 
by  the  regulating  ferew  D  at  the  bottom  ;  for  if  this 
be  ferewed  up  too  far,  the  grain  will  be  bruifed,  if 
too  far  lowered  down,  the  grain  will  not  be  feparated. 

The  dart  marked  upon  the  fly  fliows  the  direction  in 
which  the  handle  is  to  be  turned,  it  being  pointed  as 
the  handle  is  to  be  turned. 

This  mill  was  tried  in  the  month  of  June  1785,  in 
the  prefence  of  a  number  of  gentlemen,  with  great  fa- 
tisfadtion  to  the  fpeclators  ;  and  fince  that  time  has 
been  ufed  by  a  number  of  others,  though  it  lias  not 
as  yet  come  into  general  ufe.  At  the  firfl  trial  there 
palled  through  the  mill  one  bufliel  of  heads  per  mi¬ 
nute,  with  very  moderate  labour  to  the  man  who 
turned  it  ;  and  by  experiment  it  was  found,  that  four 
bulhels  of  ears  yielded  one  bulhel  of  clean  grain.  Hence 
it  appears,  that  the  difference  betwixt  the  expedition 
of  the  mill  and  the  labour  of  the  threfher  is  immenfe- 
ly  great  ;  for  allowing  that  a  man  will  threfti  fix  bu- 
fliels  per  day  at  eight  hours  work,  the  mill  will  clear 
that  quantity  in  24  minutes,  and  that  to  much  great¬ 
er  perfe&ion  than  can  be  done  by  the  flail,  as  it  fepa- 
rates  every  grain  from  the  ear,  which  cannot  but  be 
accounted  a  very  great  faving  ;  while  much  corn  Hies 
off  by  the  Hail,  and  a  great  deal  is  loft  by  foul  threfli- 
ing,  either  when  performed  by  talk  or  day-work. 

But  by  the  ufe  of  the  mill,  all  fraudulent  pradlices 
muft  be  prevented,  the  ftraw  preferred  in  its  original 
reed,  and  thus  anfwcr  the  purpofes  of  thatching,  &c. 
much  better  than  when  bruifed  under  the  flail;  and  e- 
very  other  purpofe  equally  well.  The  ears  may  alfo 
be  combed  out  with  great  expedition,  as  a  lad  with¬ 
out  having  pradlifed  was  found  to  comb  out  a  bufliel 
of  ears  in  20  minutes,  which  is  at  the  rate  of  fix  bu- 
fliels  of  clean  com  per  day.  -The  faving  by  the  ufe 
of  this  mill  is  calculated  at  2-^d.  per  bulhel.  On  a 
fmaller  fcale  the  mill  anfwers  equally  well  for  clover- 
ked,  the  flowers  being  firll  combed  off  from  the  Hems ; 
after  which  it  will  do  as  much  work  in  three  hours*, 
as  a  man  in  the  ordinary  way  can  perforin  in  a  week  ; 
for  a  man  cannot  clean  much  above  a  bufliel  in  that 
time,  which  is  the  great  reafon  of  the  high  price  of 
clover-feed.  The  mill  will  likcwife  anfwer  for  flax*, 
canary,  or  any  other  feeds,  or  for  feparating  the  hulks- 
from  rice,  which  in  the  prefent  mode  cannot  be  done 
without  great  labour  and  expence* 

In  all  mills  it  is  ncceffary  that  a  confiderablc  power 

be 
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Mi. Is.  be  employed  in  order  to  accomplifh  the  intended  pur- 

-  pofe. — Water  is  the  moft  common  power,  and  indeed 

the  bed:,  as  Rung  the  moil  eonilant  and  equable  ; 
while  wind  comes  at  fometimes  with  great  violence, 
hnd  at  others  is  totally  gone.  Mills  may  alfo  be  mo¬ 
ved  by  the  force  of  lleam,  as  were  the  Albion-milh 
at  London  ;  but  the  cxpcnce  of  fuel  mult  undoubted¬ 
ly  prevent  this  mode  of  con  ft  ringing  mills  from  ever  be¬ 
coming  general.  In  all  eaies  it  is  abfolutely  neceftary 
to  make  the  moft  of  the'  power  that  we  can,  by  ma¬ 
king  it  a£t  to  thegreateft  advantage.  Hence  the  bell 
methods  of  eOnilruCling  water  and  wind-mills  have 
been  inveftigated  by  thofe  who  were  moil  converfant 
in  1  Lc  principles  of  mechanics;  and  ft)  difficult  has 
been  the  invclligation,  that  the  principles  are  not  yet 
fettled  abfolutely  without  difpute. 
ifferent  The  water-mills  are  of  three  kinds  :  BreaJl-miUs , 
nds  of  UnderJJjot-millsy  and  Over/hot -mills.  In  the  foirner,  the 
iU:'*  water  falls  down  upon  the  wheel  at  right  angles,  to 
the  float-boards  or  buckets  placed  all  round  the  wheel 
to  receive  it  :  if  float-boards  are  ufed,  it  afts  only  by 
its  impulfe  ;  but  if  buckets,  it  ads  alfo  by  the  weight 
of  water  in  the  buckets  in  the  under  quarter  of  the 
*  wheel,  which  is  cdniiderable.  In  the  underfhot  wheel 
float-boards  only  are  ufed,  and  the  wheel  is  turned 
merely  by  the  force  of  the  current  running  under  it, 
and  finking  upon  the  boards.  In  the  overihot-wheel 
the  water  is  poured  over  the  top,  and  thus  ads  princi¬ 
pally  by  its  weight  ;  as  the  fail  upon  the  upper  part 
of  the  wheel  cannot  be  very  eoniiderable,  left  it  lliould 
dafh  the  water  out  of  the  buckets.  Hence  it  is  evi¬ 
dent,  that  an  underfhot-mill  muft:  require  a  much  lar¬ 
ger  fupply  of  water  than  any  other  ;  the  breaft-mill 
the  next,  unlefs  the  fall  is  very  great  ;  and  an  over- 
ftiot  mill  the  leall.  Dr  Defaguliers  found,  that  a  well- 
made  overfhot  mill  would  perform  as  much  work  as  an 
underfhot  one  with  one  tenth  part  of  the  quantity  ot 
water  required  by  the  other. 

meati4t*s  In  the  5  f  ft  volume  of  the  Philofophical  Tranfadions, 
hferva-  Mr  Smcaton  has  confidered  at  great  length  the  bell 
‘^s.on  methods  of  conftruding  all  thefe  mills  from  machines 
and  models  mad'e  on  purpofe  :  but  confciousof  the  in¬ 
feriority  of  models  to  adua!  practice,  did  not  venture  to 
give  li  13  opinion  without  having  feen  them  actually 
tried,  and  the  truth  of  his  doctrines  eftablilhed  by 
pradice. 

Having  deferibed  the  machines  and  models  ufed  for 
making  bis  experiments,  he  obftrves,  that,  with  regard 
to  power,  it  is  tnoft  properly  meafured  by  the  railing 
of  a  weight ;  or,  in  other  word?*  if  the  Weight  rai- 
fed  be  multiplied  by  the  height  to  which  it  can  be  rai- 
fed  in  a  given  time,  the  product  is  the  meafiire  of  the 
power  raifing  it  ;  and,  of  conftquencC,  all  thofe  pow¬ 
ers  are  equal  whofe  produds  made  by  fuch  multipli¬ 
cation  are  equal  :  fur  if  a  power  can  raife  twice  the 
weight  to  the  fame  height*  or  the  fame  weight  to 
twice  the  height  iff  the  fame  time  that  another  can,  the 
former  power  will  be  double  the  latter  ;  blit  if  a  pow¬ 
er  can  only  raife  half  the  weight  to  double  the  height, 
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or  double  the  weight,  to  half  the  height,  in  the  fame  Mills.  ^ 

time  that  another  can,  the  two  powers  arc  equal.  v 
This,  however,  mull  be  nnderilood  only  of  a  flow  and 
equable  motion,  without  accclemtion  or  retardation  ; 
for  if  the  velocity  be  cither  vciy  quickly  Accelerated  or 
retarded,  the  vis  inertia ,  in  our  author's  opinion,  will 
produce  an  irregularity. 

To  compute  the  effects  of  water-wheels  cxadly,  it 
is  neceftary  to  know  in  the  full  place  what  is  the  re  d 
velocity  of  the  water  which  impinges  on  the  wheel. 

2.  The  quantity  of  water  expended  in  a  given  time; 
and,  3.  How  much  of  the  power  is  loft  by  the  fridion 
of  the  machinery. 

1.  With  regard  to  the  velocity  of  the  water,  Mr 
Smcaton  determined  by  experiments  with  the  machi¬ 
nery  deferibed  in  the  volume  referred  to,  that  with 
a  head  of  water  15  inches  in  height,  the  velocity  of  the 
wheel  is  8.9 6  feet  in  a  minute.  The  area  of  the  head 
being  <05.8  inches,  this  multiplied  by  the  weight  of 
a  cubic  inch  of  water  equal  to  .579  of  an  ounce  avoir- 
dupoife,  gives  61.26  ounces  for  the  weight  of  as  much 
water  as  is  contained  in  the  head  upon  one  inch  in 
depth  :  and  by  further  calculations  derived  from  the 
machinery  made  ufeof,  he  computes  that  264.7  pounds 
of  water  defeend  in  a  minute  through  the  fpace  of  15 
inches.  The  power  of  the  water,  therefore,  to  pro¬ 
duce  mechanical  effects  in  this  cafe  will  be  264.7X15, 
or  3970  From  the  refult  of  the  experiment,  how¬ 
ever,  it  appeared  that  a  vafl  quantity  of  the  power 
was  loft  ;  the  effect  being  only  to  laife  3.375  pounds 
to  the  height  of  1 3  >'  inches;  fo  that  the  power  was 
to  the  cfFed  as  3970  to  9.375X1 35  ~  1  f  66,  or  as  id 
to  3.18. 

This,  according  to  our  author,  mud  be  confidered 
as  the  gredteft  lingle  effect  of  water  upon  an  under- 
fhot-wheel,  where  the  water  defeends  from  an  height 
of  15  inches  ;  but  as  the  force  of  the  current  is  not  by 
any  means  exhaufted,  we  mult  confider  the  true  pro¬ 
portion  betwixt  the  power  and  effect  to  be  that  be¬ 
twixt  the  quantity  of  water  already  mentioned  and 
the  fum  of  all  the  efft'Cfs  producible  from  it.  This  re¬ 
mainder  of  power,  it  is  plain,  muft  be  equal  to  that 
of  the  velocity  of  the  wheel  itfelf  multiplied  into  the 
weight  of  the  water.  In  the  prefertt  experiment,  the 
circumference  of  the  wheel  moved  with  the  velocity  of 
3.12  }  feet  in  a  iccond,  which  ar.fwers  to  a  head  of 
1.82  inches  (a)  ;  and  this  height  being  multiplied  by 
2^4.7,  the  quantity  of  water  expended  in  a  minute 
gives  48!  for  the  power  of  the  water  after  it  has  pal¬ 
led  the  wheel  ;  and  hence  the  true  proportion  betwixt 
the  power  and  the  effect  will  be  as  3849  to  12 66  ;  or 
As  1  1  to  4* 

As  the  wheel  revolved  86  times  in  a  minute,  the 
velocity  of  the  water  muft  be  equal  to  86  circumfe¬ 
rences  of  the  wheel ;  which,  according  to  the  dimen- 
fions  of  the  apparatus  ufed  by  Mr  Smcaton,  was  as 
86  to  3-',  or  as  20  to  7. — '1  he  greitteft  load  w-ith 
which  the  wheel  would  move  was  9  lb.  6  o z.  ;  and  by 
i£  lb.  it  was  entirely  flopped.  Whence  our  author  con- 
5  D  'i  eludes* 


(a)  Theft*  calculations  arc  founded  upon  the  known  maxim  in  hydroftatics,  that  the  Velocity  of  fpoutmg  watc* 
is  nearly  the  fame  with  that  which  an  heavy  body  would  acquire  by  fallinig  from  an  height  equal  to  thatofthc 
’trfervoir,  and  is  proved  by  the  riling  of  jets  nearly  to  the  height  of  their  refen  oin. 
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eludes,  that  the  impulfe  of  the  water  is  more  than 
than  double  of  what  it  ought  to  be  according  to  the¬ 
ory  :  but  this  he  accounts  for  by  obferving,  that  in  his 
experiment  the  wheel  was  placed  not  in  an  open  river, 
where  the  natural  current,  after  it  has  communicated 
its  impulfe  to  the  float,  has  room  on  all  fides  to  efcape, 
as  the  theory  fuppofcs,  but  in  a  conduit,  to  which 
the  float  being  adapted,  the  water  cannot  otherwife 
efcape  than  by  moving  along  with  the  wheel.  It  is 
obfervable,  that  a  wheel  working  in  this  manner,  as 
foon  as  the  water  meets  the  float,  receiving  a  fudden 
check,  it  rifes  up  againft  the  float  like  a  wave  againft 
a  fixed  objed,  infomuch  that  when  the  fheet  of  water 
is  not  a  quarter  of  an  inch  thick  before  the  float,  yet 
this  flieet  will  ad  upon  the  whole  furface  of  a  float 
whofe  height  is  three  inches :  and  confequentlv,  was 
the  float  no  higher  than  the  thicknefs  of  the  iheet  of 
water,  as  the  theory  alfo  fuppofes,  a  great  part  of  the 
force  would  have  been  loft  by  the  water  daflii.;^  over 
the  float. 

Mr  Smeaton  next  proceeds  to  give  tables  of  the  ve¬ 
locities  of  wheels  with  different  heights  of  water;  and 
from  the  whole  deduces  the  following  conelufions. 

1.  The  virtual,  or  effedive  head,  being  the  fame, 
the  effed  wilhbe  nearly  as  the  quantity  of  water  ex¬ 
pended. 

2.  The  expence  of  water  being  the  fame,  the  effed 
will  be  nearly  as  the  height  of  the  virtual  or  effedive 
head. 

3.  The  quantity  of  water  expended  being  the  fame, 
the  efled  is  nearly  as  the  fquare  of  the  velocity. 

4.  The  aperture  being  the  fame,  the  effed  will  be 
nearly  as  the  cube  of  the  velocity  of  the  water.  Hence, 
if  water  paffes  out  of  an  aperture  in  the  fame  fedion, 
hut  with  different  velocities,  the  expence  will  be  pro¬ 
portional  to  the  velocity  ;  and  therefore,  if  the  ex¬ 
pence  be  not  proportional  to  the  velocity,  the  fedion 
of  the  water  is  not  the  fame. 

5.  The  virtual  head,  or  that  from  udiich  we  arc  to 
calculate  the  power,  bears  no  proportion  to  the  head 
\s  ater ;  but  when  the  aperture  is  larger,  or  the  velo¬ 
city  of  the  water  lefs,  they  approach  nearer  to  a  co¬ 
incidence  :  and  confequently,  in  the  large  openings  of 
mills  and  fluices,  where  great  quantities  of  water  are 
difeharged  from  moderate  heads,  the  head  of  water, 
and  virtual  head  determined  from  the  velocity,  will 
nearly  agree,  which  is  alfo  confirmed  by  experience. 

6.  The.  mofl  general  proportion  betwixt  the  power 
and  effedisthat  of  10  to  3  ;  the  extremes  10  to  3.2, 
and  10  to  2.8.  But  as  it  is  obfervable,  that  where 
the  power  is  greateft,  the  fecond  term  of  the  ratio  is 
greatefl  aho  ;  whence  we  may  allow  the  proportion 
fubfifling  in  great  works  to  be  as  three  to  one. 

7.  The  proportion  of  velocity  between  the  water 
and  wheel  is  in  general  about  5  to  2. 

8.  There  is  no  certain  ratio  between  the  load  that 
the  wheel  will  carry  at  its  maximum ,  and  what  will 
totally  flop  it;  though  the  proportions  arc  contained 
within  the  limits  of  20  to  19,  and  20  to  15  ;  but  as 
the  effed  approaches  neareft  to  the  ratio  of  20  to  1 5, 
or  of  4  to  3  when  the  power  is  greatefl  either  by  in- 
creafe  of  velocity  or  quantity  of  water,  this  feems  to 
he  the  mofl  applicable  to  large  works  ;  but  as  the  load 
that  a  wheel  ought  to  have,  in  order  to  work  to  the 


befl  advantage,  can  be  afligned  by  knowing  the  ef¬ 
fed  that  it  ought  to  produce,  and  the  velocity  it  ought 
to  have  in  producing  it,  the  exact  knowledge  of  the 
greatefl  load  it  will  bear  is  of  the  leaf!  confequence  in 
practice. 

Mr  Smeaton,  after  having  finifhed  his  experiments 
on  the  underfhot  milk,  reduced  the  number  of  floats, 
which  were  originally  24,  to  12  ;  which  caufed  a  di¬ 
minution  in  the  efled,  by  reafon  that  a  greater  quan¬ 
tity  of  water  efcaped  between  the  floats  and  the  floor 
than  before  ;  but  on  adapting  to  it  a  circular  fwcep  of 
fuch  a  length,  that  one  float  entered  into  the  curve 
before  the  other  left  it,  the  effed  came  fo  near  that 
of  the  former,  as  not  to  give  any  hopes  of  advancing 
it  by  increafing  the  number  of  floats  beyond  24  in  this 
particular  wheel. 

Our  author  next  proceeds  to  examine  the  power  of 
water  when  ading  by  its  own  gravity  in  turning  ail 
overfhot  wheel :  “  In  reafoning  without  experiment 

(fays  he,)  one  might  be  led  to  imagine,  that  however 
different  the  mode  of  application  is,  yet  that,  whene¬ 
ver  the  fame  quantity  of  water  defeends  through 
the  fame  perpendicular  fpace,  the  natural  effedive 
power  would  be  equal,  fuppoling  the  machinery  free 
from  fridion,  equally  calculated  to  receive  the  full  ef¬ 
fed  of  the  power,  and  to  make  the  mofl  of  it :  for 
if  we  fuppofe  the  height  of  a  column  of  water  to  be 
30  inches,  and  refling  upon  a  bafe  or  aperture  of  one 
inch  fquare,  eveiy  cubic  inch  of  water  that  departs 
therefrom  will  acquire  the  fame  velocity  or  momen¬ 
tum  from  the  uniform  preflfure  of  30  cubic  inches  a- 
bove  it,  thr*:  one  cubic  inch  let  fall  from  the  top  will 
acquire  in  falling  down  to  the  level  of  the  aperture  ; 
one  would  therefore  fuppofe  that  a  cubic  inch  of  wa¬ 
ter  let  fall  through  a  fpace  of  30  inches,  and  there  im¬ 
pinging  upon  another  body,  would  be  capable  of  pro-* 
ducing  an  equal  efled  by  collifion,  as  if  the  fame  cu¬ 
bic  inch  had  defeended  through  the  fame  fpace  with 
a  flower  motion,  and  produced  its  effeds  gradually. 
But  however  conclufive  this  reafoning  may  feem,  it 
will  appear  in  the  couife  of  the  following  dedudions, 
that  the  effed  of  the  gravity  of  defeending  bodies  is 
very  different  from  the  efled  of  the  flroke  of  fuch  as 
are  non-elaflic,  though  generated  by  an  equal  mecha¬ 
nical  power.” 

Having  made  fuch  alterations  in  his  machinery  as 
were  neceflary  for  overfhot  wheels,  our  author  next 
gives  a  table  of  experiments  with  the  apparatus  fo  ale 
tered.  In  tliefe  the  head  was  6  fix  inches,  and  the 
height  of  the  wheel  24  inches ;  fo  that  the  whole  de- 
feent  was  30  inches  :  the  quantity  of  water  expended 
in  a  minute  was  96^  pounds;  which  multiplied  by  30 
inches,  gives  the  power  z=  2900  :  and  after  making 
the  proper  calculations,  the  effed  was  computed  at 
1914  ;  whence  the  ratio  of  the  power  to  it  comes  to 
be  nearly  as  3  to  2.  If,  however,  we  compute  the 
power  from  the  height  of  the  wheel  only,  the  power 
will  be  to  the  effed  nearly  as  5  to  4. 

From  another  fet  of  experiments  the  following  con- 
clufions  were  deduced. 

1.  The  effedive  power  of  the  water  mud  be  reck¬ 
oned  upon  the  whole  defeent  ;  becaufe  it  muft  be  raw 
fed  to  that  height  in  order  to  be  able  to  produce  the 
fame  effed  a  fecond  time,  Th$  ratios  between  thjp 

powers  ~ 


i  a.  V.  M  E  C  II 

Mills,  powers’fo  cftimatcd  and  the  effefls  at  a  maximum,  dif- 
1  fer  nearly  from  4  to  3,  and  from  4  to  2.  Where  the 

heads  of  water  and  quantities  of  it  expended  are  the 
lealt,  the  proportion  is  nearly  from  4  to  3  ;  but  where 
tlje  heads  and  quantities  are  greateil,  it  comes  nearer 
to  that  of  4  to  2  ;  to  that  by  a  medium  of  the  whole 
the  ratio  is  nearly  as  3  to  2.  Hence  it  appears,  that 
the  effect  of  overfhot  wheels  is  nearly  double  to  that 
cf  underfhot  ones  ;  the  confequence  of  which  is,  th.it: 
non-elaflic  bodies,  when  adling  by  their  impulfe  or  col- 
liiion,  communicate  only  a  part  of  their  original  im¬ 
pulfe,  the  remainder  being  fpent  in  changing  their 
figure  in  confequence  of  the  ftroke.  The  ultimate 
conelulion  is,  that  the  effects  as  well  as  the  powers  are 
as  the  quantities  of  water  and  perpendicular  heights 
multiplied  together  refpe£lively. 

2.  By  increafing  the  head,  it  does  not  appear  tint 
the  effe&s  are  at  all  augmented  in  proportion  ;  for 
by  railing  it  from  3  to  1 1  inches,  the  effedl  was 
augmented  by  lefs  than  one-feventh  of  the  increafc  of 
perpendicular  height.  Hence  it  follows,  that  the 
higher  the  wheel  is  in  proportion  to  the  whole  defeent, 
the  greater  will  be  the  effedl  ;  beeaufe  it  depends  lefs 
upon  the  impulfe  of  the  head,  and  more  upon  the  gra¬ 
vity  of  the  water  in  the  buckets  :  and  if  we  couiider 
how  obliquely  the  water  ilTuing  from  the  head  mult 
flrike  the  buckets,  we  fliall  not  be  at  a  lofs  to  account 
for  the  little  advantage  that  arifes  from  the  impulfe 
thereof,  and  (hall  immediately  fee  of  how  little  confe- 
quence  this  is  to  the  effeft  of  an  overfhot  wheel.  This, 
however,  as  well  as  other  things,  muft  be  fubjetl  to  li¬ 
mitation  ;  for  it  is  neceffary  that  the  velocity  of  the 
water  lhouid  be  fomewhat  greater  than  the  wheel, 
othenvife  the  latter  will  not  only  be  retarded  by  the 
linking  of  the  buckets  agamlt  the  w-atcr,  but  fomc  of 
the  power  will  be  loll  by  the  dalhing  of  the  water  over 
the  buckets. 

3.  To  determine  the  velocity  which  the  circumfe¬ 
rence  of  the  wheel  ought  to  have  in  order  to  produce 
the  greateil  effe£l,  Mr  Smeaton  obferves,  that  the 
more  (lowly  any  body  defeendsby  the  force  of  gravity 
when  a61ing  upon  any  piece  of  machinery,  the  more 
of  that  force  will  be  fpent  upon  it,  and  confequently 
the  effe<ft  will  be  the  greater*  If  a  flream  of  water 
falls  into  the  bucket  of  an  overfhot  wheel,  it  will  be 
there  retained  till  the  wheel  diicharges  it  by  moving 
round  ;  and  of  confequence,  the  flower  the  wheel 
moves,  the  more  water  it  will  receive  ;  fo  that  what 
is  loft  in  velocity  is  gained  by  the  greater  preffure  of 
water  upon  the  buckets.  From  the  experiments, 
however,  it  appears,  that  when  the  wheel  made  ahenit 
20  turns  in  a  minute  the  effect  was  greateil  ;  when  it 
made  only  the  motion  was  irregular  ;  and  when 
loaded  fo  as  not  to  admit*  its  turning  18  times,  the 
wheel  was  overpowered  with  the  load.  When  it  made 
30  turns,  the  power  was  diminifhed  by  about  -r^th, 
and  when  the  number  of  turns  was  increafed  to  40,  it 
was  diminifhed  by  one-fourth.  Hence  we  fee,  that, 
in  practice  the  velocity  of  the  wheel  ihould  not  be  di¬ 
minifhed  farther  than  what  will  procure  fome  folid  ad¬ 
vantage  in  point  of  power  ;  beeaufe,  ceteris  paribus ,  the 
buckets  muft  be  larger  as  the  motion  is  flower  ;  and 
the  wheel  being  more  loaded  with  water,  the  ftrefs 
will  be  proportionabiy  increafed  upon  every  part  of 
the  work.  The  beft  velocity  for  prafticc  therefore 
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will  be  that  when  the  wheel  made  3^  turns  in  a  mi¬ 
nute,  which  is  little  more  than  three  feet  in  a  fecond. 
This  velocity  is  applicable  to  the  highelt  overfhot 
wheels  as  well  as  the  loweit.  Experience  however  de¬ 
termines,  that  high  wheels  mayr  deviate  further  from  this 
rule  before  they  will  lofe  their  power,  by  a  given  ali¬ 
quot  part  of  the  whole,  than  low  ones  caa  be  permit* 
ted  to  do;  for  a  wheel  of  24  feet  high  may  move  at 
the  rate  of  6  feet  per  lecond  ;  while  our  author  hai 
feen  one  of  33  feet  high  move  very  fteadily  and  well 
with  a  velocity  of  little  more  than  two  feet.  I  lie  vea- 
fon  of  this  fuperior  velocity  in  the  24  feet  wheel,  may 
probably  be  owing  to  the  fmall  proportion  that  th  * 
head  requilite  to  give  the  proper  velocity  to  the  wheel 
bears  to  the  whole  height. 

4.  The  maximum  load  for  an  overfhot  wheel  is  that 
which  reduces  the  circumference  of  the  wheel  to  it, 
proper  velocity  ;  which  is  known  by  dividing  the  effect 
it  ought  to  produce  in  a  given  time  by  the  fpice  in¬ 
tended  to  be  deferibed  by  the  circumference  of  the 
wheel  in  the  fame  time  :  the  quotient  will  be  the  re- 
fiilancc  overcome  at  the  circumference  or  the  wheel, 
and  is  equal  to  the  load  required,  including  the  friction 
and  refiltance  of  the  machinery. 

5.  The  greateil  velocity  that  an  overfhot  wheel  is 
capable  of,  depends  jointly  upon  the  diameter  or  heigh  t 
of  the  wheel  and  the  velocity  of  falling  bodies  ;  for  it 
is  plain  that  the  velocity  of  the  circumference  can  ne¬ 
ver  he  greater  than  to  defer  the  a  lemi-circuinferenee, 
while  a  body  let  fall  from  the  top  defcribes  the  dia¬ 
meter,  nor  even  quite  fo  great  ;  the  difference  in 
point  of  time  mull  always  be  in  favour  of  that  which 
falls  through  the  diameter.  Thus,  fuppoflng  the  dia¬ 
meter  of  the  w'heel  to  be  16  feet  and  an  inch  in  dia¬ 
meter,  an  heavy  body  would  fall  through  this  fpace  in 
one  fecond  ;  but  fuch  a  wheel  could  never  arrive  at 
this  veloeity,  or  make  one  turn  in  two  feconds,  nor 
could  an  overfhot  w'heel  ever  come  near  it ;  beeaufe, 
after  it  has  acquired  a  certain  velocity,  great  part  of 
the  water  is  prevented  from  entering  the  buckets,  and 
part  is  thrown  out  again  by  the  centrifugal  force  :  and 
as  thefe  circumilances  have  a  confiderable  dependence 
upon  the  form  of  the  buckets,  it  is  iinpoftiblc  to  lay 
down  any  general  rule  for  the  velocity  of  this  kind  at 
wheels. 

6.  Though  in  theory  we  may  fuppofe  a  wheel  to  bo 
made  capable  of  overcoming  any  reliftancc  whatever, 
yet  as  in  pra&ice  it  is  neceffary  to  make  the  wheel 
and  buckets  of  fome  certain  and  determinate  ir/.e,  we 
always  find  that  the  wheel  will  be  flopped  by  fuch  a 
weight  as  is  equal  to  the  effort  of  the  water  in  all  the 
buckets  of  a  fcmi-circumference  put  together.  This 
may  be  determined  from  the  ftrudlure  of  the  buckets 
tlienifelves  ;  but  \u  pra&ice,  an  overfhot  w'heel  becomes 
unferviceable  long  before  this  time  ;  for  when  it  meets 
with  fuch  an  obilacle  as  diminiflies  its  velocity  to  a 
certain  degree,  its  motion  becomes  irregular  ;  but  this, 
never  happens  till  the  velocity  of  the  circumference  is 
lefs  than  the  two  feet  per  fecond,  when  the  reliftauce. 
is  equable. 

7.  From  the  above  obfervations,  we  may  cafily  de¬ 
duce  the  force  of  w'ater  upon  breafl-wheels,  See.  But 
in  general,  nil  kinds  of  wheels  where  the  water  cannot 
defeeud  through  a  given  fpacc  unlcfs  the  wheel  moves 
with  it,  are  to  be  confulercd  as  overfhot  wheels ;  and 
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thofe  which  receive  the  impulfe  orfhock  of  the  water, 
whether  in  an  horizontal,  oblique,  or  perpendicular  di¬ 
rection,  are  to  be  confidered  as  underfhota.  Hence  a 
wheel  in  which  the  water  ltrikes  at  a  certain  point  be- 
low  the  furface  of  the  head,  and  after  that  defeends  in 
the  arch  of  a  circle,  prefling  by  its  gravity  upon  the 
wheel,  the  effect  of  Inch  a  wheel  will  be  equal  to  that 
of  an  underihot  whofe  head  is  equal  to  the  difference 
of  level  between  the  furface  of  the  water  in  the  refer- 
voir  and  the  point  where  it  ltrikes  the  wheel,  added  to 
that  of  an  ovtrlhot,  whofe  height  is  equal  to  the  diffe¬ 
rence  of  level  between  the  point  where  it  ltrikes  the 
wheel  and  the  level  of  the  tail-water. 

In  the  66tN  volume  of  the  Tran  factions,  our  author 
confiders  fomc  of  the  caufes  which  lnve  produced  dif- 
66  agreements  and  difputcs  among  mathematicians  upon 
Difpute  this  fubje<£l.  He  obferves,  that  foon  after  Sir  Ifaac 
Sir  ffalc^  ^Tewton  bad  given  his  definition,  u  that  the  quan- 
Newton’s  tity  °f  motion  is  the  meafurc  of  the  fame,  arifing  from 
dodrine  of  the  velocity  and  quantity  of  matter  conjointly/’  it 
motion  co«- was  controverted  by  his  cotemporary  philofophers* 
rc  ‘  They  maintained,  that  the  meafure  of  the  quantity  of 
rrtotiotl  fhould  be  ellunated  by  taking  the  quantity  of 
-matter  and  the  fquare  of  the  velocity  conjointly.  Oil 
this  fubjed  he  remarks,  that  from  equal  impelling 
powers  a  Cling  for  equal  intervals  of  time,  equal  aug¬ 
mentations  of  velocity  are  acquired  by  given  bodies 
when  they  are  not  refilled  by  a  medium.  Thus  a 
•body  descending  one  fccond  by  the  force  of  gravity, 
paffes  through  a  fpace  of  1 6  feet  and  an  inch  ;  but  at 
the  end  of  that  timdit  has  acquired  a  velocity  of  32 
feet  2  inches  in  a  fecond  ;  at  the  end  of  two  feconds, 
it  has  acquired  one  that  would  carry  it  through  64 
feet  4  inches  in  a  fecond.  If,  therefore,  in  confe- 
quence  of  this  equal  incrcafe  of  velocity,  we  define 
this  to  be  a  double  quantity  of  moticii  generated  iit  :i 
given  time  in  a  certain  quantity  of  matter,  we  come 
hear  to  Sir  If lac’s  definition  :  but  in  trying  experi¬ 
ments  upon  the  cffcels  of  bodies,  it  appear?,  that  when 
a  body  is  put  in  motion  by  whatever  caufe,  the  iiti- 
preflion  it  will  make  upon  an  Uniformly  refilling  me¬ 
dium,  or  upon  uiiifoi  mly  yielding  fubftances,  will  be 
as  the  mafs  of  matter  of  the  moving  body  multiplied 
by  the  fquare  of  its  velocity.  The  queftion  therefore 
properly  is,  whether  thofe  tertris,  the  quantity  of  motion, 
the  n;  merit  a,  or  forces  of  bodies  in  motion,  are  to  be 
dteemed  equal,  double,  or  triple,  when  they  have  been 
generated  by  an  equable  impulfc  acting  for  an  equal, 
double,  or  triple  time  ?  or  that  it  fnould  be  meafured 
by  the  dfefls  being  equal,  double,  or  triple,  in  over¬ 
coming  refinances  before  a  body  in  motion  can  be 
Hopped?  For  according  to  tile  meaning  tVe  put  upon 
theft*  words,  the  momenta  of  equal  bodies  will  be*  ns 
the  velocities  or  fq acres  of  the  velocities  of  the  mo¬ 
ving  bodies. 

Though  by  a  proper  attention  to  the  terms  em¬ 
ployed,  however,  we  will  find  both  thefe  doch-ines  to 
be  .true  ;  it  is  certain  that  fome  of  the  inoff  celebrated 
writers  upon  mechanics  have  fallen  into  errors  by  ne- 
gledling  to  attend  to  the  meaning  of  the  terms  they 
make  life  of.  Ddaguliers,  for  inflance,  after  having 
been  at  pains  to  fliow  that  the  difpute,  which  in  his 
time  had  fubfifted  for  50  years,  was  a  difpute 
rherely  about  words,  tells  us,  that  both  opinions  may 
be  cafily  reconciled  in  the  following  cafe,  viu.  that  the 
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wheel  of  an  underfliot  water-mill  is  capable  of  doing  Mil!?.  *  ^ 
quadruple  Work  when  the  velocity  of  the  water  is  '—-y 
doubled,  inllcad  of  double  work  only  ;  u  For  (fays  hc^ 
the  adjutage  being  the  fame,  we  find,  that  as  the  wa¬ 
ter’s  velocity  is  double,  there  are  twice  the  number  of 
particles  that  iffue  out,  and  therefore  tlie  ladle-board 
is  ilruck  by  twice  the  matter;  which  matter  moving 
with  twice  the  velocity  that  it  had  in  the  firll  cafe,' 
the  whole  effeft  muff  be  quadruple,  though  the  inffan- 
taneous  ffroke  of  each  particle  is  increafed  only  in  4 
firnplc  proportion  of  tlie  velocity.”  In  another  place, 
the  fame  author  telh  us,  that  though  “  the  know¬ 
ledge  of  the  foregoing  particulars  is  abfolutely  nccef- 
fary  for  fetting  an  underihot  wheel  to  work,  Vet  tlitf 
advantage  to  be  reaped  from  it  would  be  ffill  guels-i 
work  ;  and  we  fhould  be  at  a  lofs  to  find  out  the  tit- 
moff  that  it  could  perform,  had  it  not  been  for  art  in¬ 
genious  propofition  of  that  excellent  mechanic  M.  Pa¬ 
rent  of  the  Royal  Academy  of  Sciences,  who  has 
ffiowed,  that  an  underfnot  Wheel  can  do  the  moll  work 
when  its  velocity’ is  equal  to  the  third  part  of  that  of 
the  water ;  becaufc  then  two-thirds  of  the  water  is 
employed  in  driving  the  wheel,  with  a  force  propor¬ 
tionable  to  the  fquare  of  the  velocity.  By  multiply¬ 
ing  the  furface  of  the  adjutage  or  opening  by  the 
height  of  the  water,  we  fhall  have  the  column  of  water 
that  moves  the  wheel.  The  wheel  thus  moved  will 
fiiffain  on  the  oppofitc  fide  only  folir-ninths  of  that 
weight  which  will  keCp  it  in  equilibrio  ;  but  what  it 
can  move  with  the  velocity  it  has,  is  only  one  third  of 
the  equilibrium/’  This  conclufion  is  likewife  adopted 
by  Mr  Machiurin. 

Underfliot  wheels  had  been  greatly  preferred  by  M.  ^  0^or^ 
Belidor  to  thofe  of  arty  other  eonftrudlimi.  He  had  rm H  ikes  of 
even  concluded,  that  water  applied  in  this  way  will  do  belidor 
more  than  fix  times  the  work  of  an  overfhot  wheel  ;  ail<^ 
while  Dr  Defagulicrs,  in  overthrowing  Belidor’s  pro- 
pofition,  determined  that  an  overfhot  wheel  would  do 
to  times  the  work  of  an  underfliot  wheel  tfith  an 
equal  quantity  of  water.  Between  thefe  two  cele¬ 
brated  authors,  therefore,  there  is  a  difference  of  no  lefs 
than  60  to  I. 

In  confequence  of  fuch  monffrefus  difagreement, 

Mr  Smeaton  began  the  experiments  of  which  we  have 
already  given  an  account.  ]£rom  them,  belides  the 
po  fit  ions  already  deduced,  it  appears,  that  where  the 
velocity  of  water  ii  double,  the  adjutage  or  aper¬ 
ture  of  the  flume  remaifling  the  fame,  the  effect  13 
eight  times  ;  that  is,  not  as  the  lqunre,  but  as  the  cube 
of  the  velocity.  In  the  other  conclufion  of  Defagu¬ 
licrs  and  Maclaurin,  the  error  was  no  lefs  ;  for  from 
thence  it  would  follow,  that  by  means  of  the  wheel 
only  ^%-ths  of  the  water  expended  would  be  raifed  back 
again  to  the  height  of  the  refervoir  from  which  it 
d^feended,  exclufive  of  the  friction,  which  would  Hilt 
diminifh  the  quantity  :  but  from  Mr  Srneaton's  expe¬ 
riments  it  appears,  that  in  fome  cafes  upwards  of  one- 
fourth  had  been  raifed.  In  large  works  the  effe£b 
had  been  ffill  greater,  approaching  in  an  underfnot 
\Wieel  to  one  half,  and  in  an  ovtrihot  one  to  the 
whole  ;  which  would  be  the  limit,  if  it  were  poffible,  to 
remove  the  fri&ion  and  refill ance  of  the  air.  The  ve¬ 
locity  of  the  wheel  alfo,  tvhich,  according  to  the  con- 
clufions  of  M.  Parent  and  Dr  Defagulicrs,  amounted 
to  no  more  than  one-third  of  the  velocity  of  the  wa¬ 
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ter,  varies,  according  to  Mr  Smeaton,  between  one- 
third  and  one-half.  But  in  all  great  works  the  maxi¬ 
mum  lieth  much  nearer  to  one-half  than  a  third  ;  the 
former  appearing  to  be  the  true  maximum,  if  all  fric¬ 
tion,  refiitanee  of  the  air,  and  fcattering  of  water,  could 
be  avoided. 

To  make  tliefe  matters  plain  to  mechanics,  and  to 
prevent  them  from  running  into  praftical'errors  iu  con¬ 
sequence  of  a  fallacious  theory,  Mr  Smeaton,  in  the 
j  ear  1759,  inAituted  another  fet  of  experiments;  the 
immediate  object  of  which  was,  to  determine  what 
proportion  or  quantity  of  mechanical  power  is  ex¬ 
pended  in  giving  the  fame  body  different  degrees  of 
velocity.  Having  conftrufted  a  proper  apparatus  for 
the  purpofe,  and  with  it  made  a  number  of  experi¬ 
ments,  he  concludes,  “  that  time,  properly  fpeaking, 
has  nothing  to  do  with  the  production  of  mechanical 
effects  otherwise  than,  as  by  equally  flowing  it  becomes 
a  common  meafure  ;  fo  that  whatever  mechanical  eft  eft 
Ls  found  to  be  produced  in  a  given  time,  the  uniform 
continuance  of  the  aftion.  of  the  fame  mechanical 
power  will,  in  a  double  time,  produce  twice  that  cf- 
f'eft.  A  mechanical  power,  therefore,  properly  fpeak- 
£ng,  is  meafured  by  the  whole  of  its  mechanical  tffefts 
produced,  whether  that  effect  be  produced  in  a  great¬ 
er  or  lefler  time  :  thus,  having  treafured  up  loco  turn 
of  water,  which  I  can  let  out  upon  the  overfhot  wheel 
of  a  mill,  and  defeending  through  a  perpendicular  of 
20  feet  ;  this  power,  applied  in  a  proper  manner,  will 
grind  a  certain  quantity  of  corn  in  an  hour :  but  fup- 
pofing  the  mill  to  be  capable  of  receiving  a  greater 
impulfe  with  as  great  advantage  as  a  lefTer  ;  then,  if  the 
corn  be  let  out  twice  as  fail,  the  fame  quantity  of 
water  will  be  ground  iu  half  an  hour,  the  whole  of 
the  water  being  likewife  expended  in  that  time. 
What  time  has  therefore  to  do  in  the  cafe  is  this  :  let 
the  rate  of  doing  the  bufmefs  or  producing  the  effeft 
be  what  it  will ;  if  this  rate  is  uniform,  when  I  have 
found  by  experiment  what  is  done  in  a  given  time, 
then,  proceeding  at  the  fame  rate,  twice  the  effeft  will 
be  produced  in  twice  the  time,  on  fuppofition  that  I 
have  a  fupply  of  mechanic  power  to  go  on  with. 
Thus,  IOOO  tons  of  water  defeending  through  20  feet 
perpendicular,  being,  as  has  been  fhown,  a  given  me¬ 
chanic  power,  let  it  be  expended  at  what  rate  it  will ; 
if,  when  this  is  expended,  we  are  to  wait  another  hour 
till  an  equal  quantity  can  be  procured,  then  wc  can 
only  expend  12  fuch  quantities  in  24  hours.  But  if, 
while  the  thoufand  tons  of  water  are  expending  in  one 
Hour,  the  fame  quantity  is  renewed,  wc  can  then  ex¬ 
pend  24  fuch  in  the  24  hours,  or  go  on  without  in- 
termifllon.  The  product  or  tlfcft  will  then  be  in  pro* 


portion  to  time,  which  is  the  common  meafure  ;  but 
the  quantity  of  mechanic  power  ariflng  from  the  flow 
of  the  two  rivers,  compared  by  taking  an  equal  por¬ 
tion  of  time,  is  double  in  the  one  to  the  other  ;  though 
each  has  a  mill  that,  when  going,  will  grind  ar.  equal 
quantity  of  corn  in  an  hour.” 

Mr  Fergufon,  i-:i  his  directions  to  mill-wrights,  has 
adopted  the  maxim  which  Mr  bmeaton  condemns  as 
erroneous,  viz.  that  when  the  velocity  of  the  wheel  is 
but  one-third  of  that  of  the  water,  it  then  afts  to  the 
greatefl  advantage.  He  adds,  that  the  milflonc  ought 
to  make  about  60  turns  in  a  minute  ;  for  when  it 
makes  only  40  or  50  turns  it  grinds  too  flowly  ;  and 
when  more  than  70,  it  heats  the  meal  too  much, 
and  cuts  the  bran  fo  fmall,  that  a  part  of  it  mixes  with 
the  meal  and  cannot  be  feparated  from  it  by  any  means. 
The  utmoft  perfection  of  mill-work,  therefore,  accord¬ 
ing  to  this  author,  lies,  in  making  the  train  fo  that 
the  mill-ilonc  (hall  make  about  60  turns  in  a  minute, 
when  the  wheel  moves  with  onc-third  of  the  velocity 
cf  the  water.  To  aceomplifh  this  he  lays  down  the 
following  rules.  1.  Meafure  the  perpendicular  height 
of  the  fall  of  water  above  the  middle  of  the  aperture, 
where  it  is  let  out  to  aft  by  impulfe  againfl  the  float- 
boards  on  the  lower  fide  of  the  underfliot  wheel.  2. 
Multiply  this  conflant  number  64.2882  by  the  height 
of  the  fall  in  feet,  and  extraft  the  fquare-root  of  the 
produft,  which  will  give  the  number  of  feet  that  the 
water  moves  in  a  fecond.  3.  The  velocity  of  the  floats 
of  the  wheel  is  equal  to  one-third  of  the  velocity  of  the 
water  juft  now  found.  4.  Divide  the  circumference 
of  the  wheel  by  the  velocity  of  its  floats,  and  the  quo¬ 
tient  will  be  the  number  of  feconds  in  011c  turn  of  the 
great  water-wheel,  on  whofe  axis  the  cog-wheel  that 
turns  the  trundle  is  fixed.  5.  Divide  60  by  the  num¬ 
ber  of  feconds  in  a  turn  of  the  water-wheel,  and  the 
quotient  will  be  the  number  of  titfns  it  makes  in  a 
minute.  6.  By  this  number  of  turns  divide  6c,  the 
number  of  times  that  a  mill-flone  ought  to  have  in.  a 
minute  ;  the  quotient*  is  the  number  of  turns  that  the 
mill-flone  ought  to  make  for  every  one  of  the  large 
wheel.  7.  Then  as  the  number  of  turns  required  of 
the  mill-flone  in  a  minute  is  to  the  number  of  turns 
cf  the  cog-wheel  in  a  minute;  fo  inuft  the  number  of 
cog3  in  the  wheel  be  to  the  number  of  Haves  in  the 
trundle  on  the  axis  of  the  mill-flone,  in  the  neareft: 
whole  number  that  can  be  found. 

On  thefe  principles  Mr  Fergufon  has  conflrufted 
the  following  table,  for  the  fake  of  fuch  as  have  occa- 
fion  to  conllruft  mills,  and  are  not  willing  to  take  tha 
trouble  of  particular  calculations. 
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Mill*. 


The  Mill-wright’s  Table. 
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]  Height  of  the 

[  fall  of  water. 

Velocity  of 
the  fall 
of  water 
per  fe¬ 
cond. 

Velocity  of 
the  wheel  ; 
per  fe¬ 
cond. 

Revolutions 
of  the 
wheel  per 
minute. 

Revolution 
of  the 
milldone 
foroneof 
the  wheel 

Cogs  in  the 
wheel,  and 
daves  in 
the  trundle. 

Revolutions 
of  the  mill- 
done  per 
minute  by 
thefe  daves 
and  cogs- 
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7 
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00 

3 

•3 

89 
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4 

91 

24 

44 
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8 
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28 

4 
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04 

5  35 

5 

67 

21 

16 

190 

9 

1  *9 

74 

5 

17 

93 

5  98 

6 

34 

18 

92 

170 

9 

119 

68 

6 

T9 

64 

6  55 

6 

94 

i? 

28 
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9 

120 

20 

7 

2 1 

21 

7  07 

7 

5° 

16 

00 

144 

9 
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00 

8 

22 

68 

7  5<5 

8 

02 

14 

96 

*34 

9 
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34 

9 

24 

05 
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8 

51 

»4 

10 
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10 

119 

>4 

10 

25 

33 

8  45 

8 

97 

J3 

38 
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18 

11 

26 
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12 

76 

128 
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12 

27 
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9 

82 

12 

22 
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10 
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10 
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32 
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ti 
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10 

i8 
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1  20 
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26 
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34 
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34 
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1 2 
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9 

98 
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34 
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37 

9 

70 
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12 
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9 

46 

94 
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i~ 

2 

1 

3 

4 

5 

6 
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TmiWs  For  the  practical  conftnnftion  of  water-mills,  Mr 
•practical  lmifon  hath  laid  down  the  following  rules. 

thereon-  I#  **inc*  t^ie  vclocity  or  force  of  any  moderate 
ftru&ion  ^rcam  of  water ;  let  It  be  obdru&ed  by  a  dam  in  fucli 
of  mills.  a  maimer  as  to  force  the  whole  dream  into  a  fpout  by 
which  it  may  be  conveyed  into  a  large  veflel  or  refer- 
voir.  Meafure  then  the  quantity  of  water  which  falls 
into  the  refervoir  in  one  fecond  or  minute  ;  and  multi¬ 
plying  by  the  number  of  feconds  or  minutes  in  an  hour, 
we  have  the  whole  force  of  the  dream  of  water  per  hour. 
In  dreams  which  are  too  large  to  be  meafured  in  this 
way,  the  vclocity  is  determined  (though  we  mud  own 
in  a  vague  manner)  by  that  of  draw  or  other  light 
body  floating  down  it ;  and  calculations  may  be  made 
accordingly. 

Mr  lmifon  differs  very  materially  from  Mr  Fergu- 
fon  in  the  number  of  revolutions' which  a  mill-done 
ought  to  make  in  a  minute  ;  the  latter,  as  has  been  al¬ 
ready  mentioned,  being  of  opinion,  that  60  revolutions 
of  a  mill-done  in  a  minute  are  fnflicient,  while  Mr 
lmifon  requires  120;  though  he  agrees  with  him  that 
the  velocity  of  the  wheel  fhould  be  only  one-third  of 
that  of  the  water.  The  mill-done,  according  to  Mr 
N°  200. 


Fergufon,  ought  to  be  five  feet  in  diameter;  but  Mf 
Imiioil  makes  it  only  four  feet  and  aft  half. 

To  conftruft  a  mill  by  this  table,  find  the  height  of 
the  fall  of  water  in  the  tird  column,  and  againd  that 
height  in  the  iixth  Column  you  have  the  number  of 
cogs  in  the  wheel  and  daves  in  the  trundle  for  caufing 
the  milldofte  4  feet  6  inches  diameter  to’  make  about 
120  revolutions  in  a  minute,  as  near  a?  pofiible,  when 
the  wheel  goes  with  one-third  part  of  the  velocity  of 
the  water.  And  it  appears  by  the  7th  column,  that 
the  number  of  cogs  in  the  wheel  and  daves  in  the 
trundle  are  fo  near  the  truth  for  the  required  purpofe, 
that  the  lead  number  of  revolutions  of  the  mill-done 
irt  a  minute  is  1 18,  and  the  greated  number  never  ex¬ 
ceeds  121  ;  which,  according  to  our  author,  is  the  ve¬ 
locity  of  the  bed  mills  he  had  feen. 

With  regard  to  the  mere  mechanical  part,  our  author 
obferves,  that  an  overfhot  wheel  a&s  with  greater 
power  than  a  bread  or  underfoot  wheel  j  fo  that  where 
there  is  a  confiderablc  defeent,  and  only  a  fmall  quan¬ 
tity  of  water,  the  overfliot  wheel  ought  always  to  be 
made  ufe  of.  Where  the  water  runs  only  upon  a  little 
declivity,  it  can  ‘ail  but  flowly  upon  the  under  part  of 
3  iht 
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Mills*  the.  wheel  ;  in  which  cafe,  the  motion  of  the  vheel  will 
"  J  be  very  flow  :  the  float-boards  therefore  ought  to  be 
very  long,  though  not  high,  that  a  large  body  of  water 
may  ail  upon  them  ;  fo  that  what  is  wanting  in  velo¬ 
city  may  be  made  up  in  power  :  in  which  cafe,  the 
cog  wheel  may  have  a  greater  number  of  cogs  in  pro¬ 
portion  to  the  {laves  of  the  trundle,  in  order  to  give 
the  mill-ilone  a  fufficient  degree  of  velocity. 

For  the  conilruclion  of  the  different  parts  of  mills, 
Mr  Imifon  gives  the  folio .ving  general  dire&ions  : 

7 he  method  forfeiting  out  a  f pur  •wheel  and  wallower. 
— Draw  the  pitch  lines  At,  Bi,  A2,  2B;  then  divide 
P^g’96*  them  into  the  number  of  teeth  or  cogs  required,  as 
ale . 

Divide  one  of  thofe  diflances,  as  he ,  into  feven  equal 
part?,  as  1,  2,  3,  4,  5,  6,  7:  three  parts  allow  for  the 
thicknefs  of  the  cogs,  as  1,2,  3,  in  the  cog  a,  and  four 
for  the  thicknefs  of  the  ilave,  of  the  wallower  (one 
reafon  for  allowing  three  parts  for  the  cog  and  four/or 
the  (lave,  is,  the  wallower  is  in  general  of  lcf3  diameter 
than  the  wheel,  therefore  fubjetl  to  more  wear  in  pro¬ 
portion  of  the  number  of  cogs  to  the  number  of  Raves; 
but  if  there  is  the  fame  number  of  Haves  as  of  cogs, 
they  may  be  of  equal  thicknefs  \  as  1,  2,  3,  4,  in  the 
Rave  m,  frg.  97.  the  height  of  the  cog  is  equal  to  four 
parts;  then  divide  its  height  into  five  equal  parts, 
as  1,  2,  3,  4,  5,  in  the  cog  C;  allow  three  for 
the  bottom  to  the  pitch  line  of  the  cog;  the  other 
two  parts  for  epicycloid,  fo  as  to  fit  and  bear  on  the 
Rave  equally.  The  mill-wflghts  in  general  put  the 
point  of  a  pair  of  compafies  in  the  dot  3,  of  the  cog 
<7,  and  tlrike  the  line  de;  then  remove  the  point  of  the 
compafies  to  the  point  dy  and  Rrike  the  curve  line  3 \f, 
which  they  account  near  enough  the  figure  of  the  epi¬ 
cycloid. 

The  method  for  a  face-wbeel  is  thus:  Divide  the 
pitch  line  A  B  into  the  number  of  cogs  intended,  as 
ale;  divide  the  difiance  Ic  into  feven  equal  parts  ; 
three  of  thofe  parts  allow  for  the  thicknefs  of  the 
cogs,  as  1,  2,  3,  in  the  cog  ay  four  for  the  height  and 
four  for  the  width,  as  dey  and  four  for  the  thicknefs  of 
the  Rave  m;  draw  a  line  through  the  centre  of  the 
cog,  as  the  line  AI  at  S:  and  on  the  point  5  deferibe 
the  line  dt  ;  remove  the  compafies  to  the  point  A,  and 
draw  the  line  Jgy  which  forms  the  fhape  of  the  cog  ; 
then  fhape  the  cog  on  the  fides  to  a  cycloid,  as  defg. 
But  this  method  of  fetting  uut  the  fhape  of  a  cog 
is  variable,  according  to  the  cycloid  in  different  dia¬ 
meters  of  wheels. 

I11  common  fpur-nuts,  divide  the  pitch  line  A  into 
twice  as  many  equal  parts  as  you  intend  teeth,  as  at  hy  r, 
dy  ey  fig.  9H.;  with  a  pair  of  compafies  opened  to  halt 
the  difianee  of  any  of  thofe  divifions,  from  the  points 
A\y  C7)y  e^y  draw  the  femicirclcs  ay  cy  and  ey  which  will 
form  the  ends  of  the  teeth.  From  the  points  2,  4> 
pnd  6,  draw  the  femicirclcs  ghiy  which  will  form  the 
hollow  curves  for  the  fpaces ;  but  if  the  ends  of  the 
teeth  were  epicycloids,  inllead  of  femicirclcs,  they 
would  act  much  better. 

.  .  7 he  principle  of  level  geery — confiRs  in  two  cones, 

99*  rolling  on  the  furface  of  each  other,  as  the  cone  A  and 
*B  revolving  on  their  centres  ahy  ac;  if  their  bafes  aie 
•equal,  they  will  perform  their  revolutions  in  one  and 
the  fame  time,  or  any  other  two  points  equally  difiant 
.from  the  centre  a,  as  d  1,  d?y  r/3,  See.  will  revolve  in 
;  Vql.  X.  Part  II. 


the  fame  time  as y*i,/2,/3,  &c.  I11  the  like  manner,  Milb. 

if  the  cones  afde  be  twice  the  diameters  at  the  bale  ~7V  ^ 

dey  as  the  cones  afe  are;  then  if  they  turn  about  their  ccuxxxix, 
centres,  when  the  cone  afl  has  made  one  revolution,  -c:XkJ 
the  cone  ade  will  have  made  but  half  a  revolution;  or^‘ 
when  afl  has  made  two  revolutions,  ade  will  have  made 
hut  one,  and  every  part  equally  difiant  from  the  centre 
<7,  as/1,/2,/3,  &c.  will  have  made  two  revolutions 
to  e\y  r 2 ,  e$y  See.  and  if  the  cones  were  fluted,  or  had 
teeth  cut  in  them,  diverging  from  the  centre  a  to  the 
bafes  dcy  efy  they  would  then  become  bevel  geer.  The 
teeth  at  the  point  of  the  cone  being  fmall  and  of  little 
ufe,  may  be  cut  off  at  E  and  F,  figs.  102, 103.  as  feen  by 
fig.  1 04.  where  the  upright  (haft  a/,  with  the  bevel  wheel 
cdy  turns  the  bevel  wheel  ef  with  its  fiiaft  hgy  and  the 
teeth  work  freely  into  each  other,  as  aly  fig.  105.  The 
teeth  may  be  made  of  any  dimcnlion,  according  to  the 
firength  required  ;  and  this  method  will  enable  them 
to  overcome  a  much  greater  rclifiance,  and  work 
fmoother  than  a  face  wheel  and  wallower  of  the  com¬ 
mon  form  can  poffihly  do  ;  be fulcs,  it  is  of  great  ufe  * 
to  convry  a  motion  in  any  directi  >n,  or  to  any  part  of 
a  building,  with  the  leafi  trouble  and  friction. 

The  method  of  conveying  motion  in  any  direction, 
and  proportioning  or  fhaping  the  wheels  thereto,  is  as 
follows  :  let  the  line  ah  rcpiefent  a  fiiaft  coming  from  ic6» 
a  wheel ;  diaw  the  line  ed  to  interfedt  the  line  aly  in 
the  direction  that  the  motion  to  he  conveyed  is  in¬ 
tended,  which  will  now  reprefent  a  lliaft  to  the  intend¬ 
ed  motion. 

Again,  fuppofe  the  flit  ft  ed  is  to  revolve  three  time?, 
whililthe  fiiaft  revolves  once,  draw  the  parallel  line 
//,  at  any  difianee  not  too  great,  fuppofe  one  foot  by 
a  fcalc;  then  draw  the  parallel  line  kk  at  three  feet 
difianee,  after  which  draw  the  dotted  line  wXy  through 
the  intcrfe&ion  of  the  liiafts  ah  and  edy  and  likewife 
through  the  interfedtion  of  the  parallel  lines  ii  and  /7, 
in  the  points  Xandj*;  which  will  be  the  pitch  line  of 
the  two  bevel  wheels,  or  the  line  where  the  teeth  of 
the  two  wheels  adt  on  each  other,  as  may  be  feen 
fig.  107.  where  the  motion  may  be  conveyed  in  any  di¬ 
rection. 

The  univerfal  joint,  as  reprefented  fig.  icS.  may  be 
applied  to  communicate  motion  inllead  of  bevel  geer, 
where  the  fpced  is  to  be  continued  the  fame,  and  where 
the  angle  docs  not  exceed  30  or  40  degrees,  and  the 
equality  of  motion  is  not  regarded  ;  for  as  it  recedes 
from  a  right  line,  its  motion  becomes  more  irregular. 

This  joint  may  be  conflnicted  by  a  erofs,  as  rcprelenf- 
ed  in  the  figure;  or  with  four  pins  fattened  at  right 
angles  upon  the  circumference  of  a  hoop  or  folid  ball. 

Jt  is  of  great  ufe  in  cotton-nulls,  where  the  tumbling 
fiiafta  aie  continued  to  a  great  difianee  from  the  mo¬ 
ving  power.  But  hy  applying  this  joint,  the  f  hafts 
may  be  cut  into  convenient  lengths,  by  which  it  will 
be  enabled  to  overcome  greater  rdiflance. 

7o  deferibe  the  cycloid  and  epicycloid ,  of  ufe  in  /b aping 
the  teeth  cf  wheels y  &c. —  If  a  point  or  pencil  a  on  the  pig.  ic<j, 
circumference  of  the  circle  B  proceeds  along  the  plane 
aC  in  a  right  line,  and  at  the  fame  time  revolves 
round  its  centre,  it  will  deferibe  a  cycloid. 

And  if  the  generating  circle  1)  moves  along  the llC* 
circumference  ot  another  circle  E,  and  at  the  fame 
time  turns  round  its  centre,  the  point  of  contact  will 
deferibe  an  epicycloid. 
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In  the  conftruflion  of  wind  mills,  Mr  Smeaton  has 
been  at  no  lefs  pains  to  explain  the  principles  than  in 
thofe  which  go  by  water.  For  this  purpofe  he  con- 
ilrudled  a  machine,  of  which  a  particular  description  is 
given  in  the  91ft  volume  of  the  Philofophical  Tran  fac¬ 
tions.  Hie  general  principle  of  this  was,  that  by  means 
of  a  determinate  weight  it  carried  rouud  an  axis  with 
an  horizontal  arm,  upon  which  were  four  fmall  move- 
able  fails.  Thus  the  fails  met  with  a  conflant  and 
equable  blaft  of  air;  and  as  they  moved  round,  a  llring 
with  a  weight  affixed  to  it  was  wound  about  their 
axis,  and  thus  ffiowed  what  kind  of  fize  or  conftrudlion 
of  fails  anfwered  the  purpofe  bed. 

With  this  machine  a  great  number  of  experiments 
were  made;  the  refults  of  which  were  as  follow. 

1.  The  fails  fet  at  the  angle  with  the  axis,  propofed 
as  the  bed  by  M.  Parent  and  other  geometricians,  viz. 
<;5°,  was  found  to  be  the  word  proportion  of  any  that 
was  tried. 

2.  When  the  angle  of  the  fails  with  the  axis  was 
increafed  from  720  to  750,  the  power  was  augmented 
in  the  proportion  of  3  1  to  45 ;  and  this  is  the  angle 
mod  commonly  in  ufe  when  the  fails  are  planes. 

3.  Were  nothing  more  requifite  than  to  caufe  the 
fails  acquire  a  certain  degree  of  velocity  by  the  wind, 
the  pofition  recommended  by  M.  Parent  would  be  the 
bed.  But  if  the  fails  are  intended  with  given  dimen- 
fions,  to  produce  the  greated  effe&s  poffiblc  in  a  given 
time,  we  mud,  if  planes  are  made  ufe  of,  confine  our 
angle  within  the  limits  of  72  and  75  degrees. 

4.  The  variation  of  a  degree  or  two,  when  the 
angle  is  near  the  bed,  is  but  of  little  confequence. 

5.  When  the  wind  falls  upon  concave  fails,  it  is  an 
advantage  to  the  power  of  the  whole,  though  each  part 
feparately  taken  fhould  not  be  difpofed  of  to  the  bed 
advantage. 

6.  From  fevcral  experiments  on  a  large  fcale,  Mr 
Srrcaton  has  found  the  following  angles  to  anfwer  as 
well  as  any.  The  radius  is  fuppofed  to  be  divided  in¬ 
to  fix  parts;  and  -yth,  reckoning  from  the  centre,  is 
called  1,  the  extremity  being  denoted  6. 

Angle  with 
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N° 

1 

2 

3 

4 

6 


Angle  with 
that  axis. 

72° 

72 
74 
774 
«3 


the  plane  of 
motion. 

180 
19 

18  middle 
16 
*24 

7  extremity. 


7.  Having  thus  obtained  the  bed  method  of  'weather¬ 
ing  the  fails,  i.  e.  the  mod  advantageous  manner  in 
which  they  can  be  placed,  our  author's  next  care  was 
to  try  what  advantage  could  be  derived  from  an  in- 
creafe  of  furface  upon  the  fame  radius.  The  refult 
was,  that  a  broader  fail  requires  a  large  angle  ;  and 
when  the  fail  is  broader  at  the  extremity  than  near 
the  centre,  the  figure  is  more  advantageous  than  that 
of  a  parallelogram.  The  figure  and  proportion  of  en¬ 
larged  fails,  which  our  author  determines  to  be  mofl 
advantageous  on  a  large  fcale,  is  that  where  the  ex¬ 
treme  bar  is  one-third  of  the  radius  or  whip  (as  the 
workmen  call  it),  and  is  divided  by  the  whip  in  the 
proportion  of  3  to  5.  The  triangular  or  loading  fail 
is  covered  with  board  from  the  point  downward  of  its 


height,  the  reft  as  ufual  with  cloth.  The  angles  a- 
bove  mentioned  are  likewife  the  moft  proper  for  en¬ 
larged  fails ;  it  being  found  in  practice,  that  the  fails 
fhould  rather  be  too  little  than  too  much  expofed.  to 
the  diredft  aftion  of  the  wind. 

Some  have  imagined,  that  the  more  fail  the  greater 
would  be  the  power  of  the  windmill,  and  have  there¬ 
fore  propofed  to  fill  up  the  whole  area;  and  by  making 
each  failafector  of  an  eliipfis,  according  to  M.  Parent’s 
method,  to  intercept  the  whole  cylinder  of  wind,  irt 
order  to  produce  the  greatefl  effect  pollible.  From 
our  author’s  experiments,  however,  it  appeared,  that 
when  the  furface  of  all  the  fails  exceeded  feven-eighths 
of  the  area,  the  cifeft  was  rather  diminifhed  than  aug¬ 
mented.  Hence  he  concludes,  that  when  the  whole 
cylinder  of  wind  is  intercepted,  it  cannot  then  produce 
the  greatefl  effect  for  want  of  proper  interftices  to 
efcape. 

“  It  is  certainly  defirable  (fays  Mr  Smeaton),  that 
the  fails  of  windmills  fhould  be  as  fhoit  as  poffible  ; 
but  it  is  equally  delirable,  that  the  quantity  of  cloth 
fhould  be  the  leaf!  that  may  be,  to  avoid  damage  by 
hidden  fqualls  of  wind.  The  befl  ftrudture,  therefore^ 
for  large  mills,  is  that  where  the  quantity  of  cloth  is 
the  greatell  in  a  given  circle  that  can  be  :  on  this 
condition,  that  the  effect  holds  out  in  proportion  to 
the  quantity  of  cloth  ;  for  otherwife  the  efFe&  can  be 
augmented  in  a  given  degree  by  a  lefTer  increafe  of 
cloth  upon  a  larger  radius,  than  would  be  required  if 
the  cloth  was  increafed  upon  the  fame  radius. 

8.  The  ratios  between  the  velocities  of  windmill  fails 
unloaded,  and  when  loaded  to  their  maximum,  turned 
out  very  different  in  different  experiments,  but  the 
moft  common  proportion  was  as  3  to  2.  In  general  it 
happened,  that  where  the  power  was  greateft,  whether 
by  an  enlargement  of  the  furface  of  the  fails,  or  an  in¬ 
creafed  velocity  of  the  wind,  the  fecond  term  of  the 
ratio  was  diminifhed.. 

9.  The  ratios  between  the  leaf!  load  that  would  flop 
the  fails  and  the  maximum  with  which  they  would  turn, 
were  confined  betwixt  that  of  10  to  8  and  10  to  9; 
being  at  a  medium  about  10  to  8.3,  and  10  to  9,  or 
about  6  to  5 ;  though  on  tire  whole  it  appeared,  that 
where  the  angle  of  the  fails  or  quantity  of  cloth  was 
greateft,  the  fecond  term  of  the  ratio  was  lefs, 

10.  The  velocity  of  windmill  fails,  whether  unload¬ 
ed  or  loaded,  fo  as  to  produce  a  maximum,  is  nearly 
as  the  velocity  of  the  wind,  iheir  fhape  and  pofition 
being  the  fame.  On  this  fubje<£l  Mr  Fergufon  re¬ 
marks,  that  it  is  almoft  incredible  to  think  with  what 
velocity  the  tips  of  the  fails  move  when  a6ted  upon  by 
a  moderate  wind.  He  has  feveral  times  counted  the 
number  of  revolutions  made  by  the  fails  in  10  or  15* 
minutes ;  and  from  the  length  of  the  arms  from  tip 
to  tip,  has  computed,  that  if  an  hoop  of  the  fame  fize. 
was  to  run  upon  plain  ground  with  an  equal  velocity* 
it  would  go  upwards  of  30  miles  in  an  hour. 

11.  The  load  at  the  maximum  is  nearly,  but  fome* 
what  lefs,  than  as  the  fquare  of  the  velocity  of  the 
wind;  the  fhape  and  pofition  of  the  fails  being  the 
fame. 

12.  The  effefts  of  the  fame  fails  at  a  maximum  are 
nearly,  but  fomewhat  lefs,  than  as  the  cubes  of  the 
velocity  of  the  wind. 

13.  The  load  of  the  fame  fails  at  a  maximum  is 

nearly 
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Mills,  nearly  as  the  fquares,  and  the  efledl  as  the  cubes  of 
J—  »  their  number  of  turns  in  a  given  time. 

i.j.  When  fails  arc  loaded  fo  as  to  produce  a  ma¬ 
ximum  at  a  given  velocity,  and  the  velocity  of  the 
wind  increafes,  the  load  continuing  the  fame;  then  the 
increafe  of  effedl,  when  the  increafe  of  the  velocity  of 
the  wind  is  fmall,  will  be  nearly  as  the  fquares  of 
thefe  velocities ;  but  when  the  velocity  of  the  wind 
is  double,  the  effedls  will  be  nearly  as  io  to  27! ; 
and  when  the  velocities  compared  are  more  than 
double  of  that  wdiere  the  given  load  produces  a  maxi¬ 
mum,  the  effedls  increafe  nearly  in  a  fimple  ratio  of 
the  velocity  of  the  wind.  Hence  our  author  con¬ 
cludes,  that  windmills,  fuch  as  the  different  fpecies  for 
draining  water,  &c.  lofe  much  of  their  effedt  by  adl- 
ing  againfl  one  invariable  oppofition. 

1 5.  In  fails  of  a  fimilar  figure  and  pofition,  the 
numbei  of  turns  in  a  given  time  will  be  reciprocally  as 
the  radius  or  length  of  the  fail. 

1 6.  The  load  at  a  maximum  that  fails  of  a  fimilar 
figure  and  pofition  will  overcome,  at  a  given  dillance 
from  the  centre  of  motion,  will  be  as  the  cube  of  the 
radius. 

17.  The  effedls  of  fails  of  fimilar  pofition  and  figure 
are  as  the  fquare  of  the  radius.  Hence  augmenting 
the  length  of  the  fail  without  augmenting  the  quantity 
of  cloth,  does  not  increafe  the  power;  becaufe  what  is 
gained  by  the  length  of  the  lever  is  loft  by  the  fiownefs 
of  the  motion.  Hence  alfo  if  the  fails  are  increafed 
in  length,  the  breadth  remaining  the  fame,  the  effedl 
will  be  as  the  radius. 

18.  The  velocity  of  the  extremities  of  the  Dutch 
fails,  as  well  as  of  the  enlarged  fails,  either  unloaded 
or  even  when  loaded  to  a  maximum,  is  confiderably 
greater  than  that  of  the  wind  itfelf  'I  his  appears 
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given,  fuppofe  2  to  ^ ;  let  the  line  AB  reprefent  the 
impulfe  of  the  wind  upon  the  plane  AB  when  adting 
with  its  whole  velocity  BE;  but  when  adling  with  it3 
relative  velocity  FE,  let  its  impulfe  he  denoted  by 
fome  aliquot  part  of  AB,  as  for  inftance  then  will 
£ths  of  the  parallelogram  AF  reprefent  the  mechanical 

power  of  the  plane,  that  is,  pthsABXlBE. 

“  2.  Let  IN  be  the  fedlion  of  a  plane  inclined  in 
fuch  a  manner,  that  the  hafe  IK  of  the  right  angled 
triangle  IKN  may  be  equal  to  AB;  and  the  perpen¬ 
dicular  NKnrBE:  let  the  plane  IN  he  ft  ruck  by  the 
wind  in  the  dirediion  LM,  perpendicular  to  IK;  then, 
according  to  the  known  rules  of  oblique  forces,  the  im¬ 
pulfe  of  the  wind  upon  the  plain  IN,  tending  to  move 
it  according  to  the  dirediion  LM  or  NK,  will  be  de¬ 
noted  by  the  hafe  IK;  and  that  part  of  the  impulfe 
tending  to  move  it,  according  to  the  dirediion  IK, 
will  he  expreffed  by  the  perpendicular  NK.  Let  the 
plane  IN  be  moveable  in  the  dirediion  of  IK  only  ; 
that  is,  the  point  I  in  the  dirediion  of  IK,  and  the 
point  N  in  the  dirediion  NQjparallel  thereto.  Now 
it  is  evident,  that  if  the  point  I  move8  through  the  line 
IK,  while  a  particle  of  air,  fetting  forwards  at  the 
fame  time  from  the  point  N,  moves  through  the  line 
NK,  they  will  both  arrive  at  the  point  K  at  the  fame 
time  ;  and  confequently  there  can  be  no  preflure  or 
impulfe  of  the  particle  of  air  upon  the  plane  IN.  Now 
let  IO  be  to  IK  as  BF  to  BE;  and  let  the  plane  IN 
move  at  fuch  a  rate,  that  the  point  I  may  arrive  at  O, 
and  acquire  the  pofition  OQj  in  the  fame  time  that  a 
particle  of  air  would  move  through  the  fpace  NK;  as 
OQJs  parallel  to  IN,  by  the  properties  .of  fimilar 
triangles,  it  will  cut  NK  in  the  point  P  in  fuch  a 
manner,  that  NP  will  be  equal  to  BF,  and  PK  to  I h. 
Hence  it  appears  that  the  plane  IN1,  by  acquiring  the 
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greater  tnan  mat  ot  tne  whig  men.  1 111s  appeals  uuat  u  ajj^a.a  u.v.  &  - --- 

plainly  from  the  observations  of  Mr  Fergufon  already  pofition  OQ^,  withdraws  itfelf  from  the  adxion  ot  the 
_ _ fS  Tnilc  ic  mnre  wind,  hv  the  fame  fnaee  NP  that  the  rlane  AB  doe:. 


related  concerning  the  velocity  of  fails,  and  is  more 
fully  treated  of  under  the  article  Wind. 

19.  From  many  obfervations  of  the  comparative  ef- 
fedls  of  fails  of  various  kinds,  Mr  Smeaton  concludes, 
that  the  enlarged  fails  are  fuperior  to  thofe  of  the 
Dutch  conftrudtion. 

Having  thus  difeuffed  the  fubjedl  of  the  common 
windmills  with  oblique  vanes,  our  author  next  proceeds 
to  the  confi deration  of  thofe  called  horizontal  wind¬ 
mills,  in  which  it  is  attempted  to  make  the  wind  im¬ 
pinge  diredlly  upon  the  wheel,  as  in  the  cafe  of  water¬ 
mills.  To  fet  the  probable  advantage  of  this  feheme 
in  its  proper  point  of  view,  Mr  Smeaton  proceeds  in 
the  following  manner  :  “  Let  AB,  fig.  1 1  1.  be  the  fec- 
tion  of  a  plane,  in  which  let  the  wind  blow  in  the  di¬ 
rediion  CD,  with  fuch  a  velocity  as  to  deferibe  a  gi¬ 
ven  fpace  BE,  in  a  given  time,  fuppole  one  fecond; 
and  let  A  B  be  moved  parallel  to  itfelf  in  the  dirediion 
CD.  Now,  if  the  plane  AB  moves  with  the  fame 
velocity  as  the  wind.;  that  is,  if  the  point  B  moves 
through  the  fpace  BE  in  the  fame  time  that  a  particle 
of  air  would  move  through  it,  it  is  plain,  that  in  this 
cafe  there  can  he  no  preffure  or  impulfe  of  the  wind 
upon  the  plane;  but  if  the  plane  moves  flower  than 
the  wind,  fo  that  the  point  B  may  move  to  F,  while  a 
particle  of  air  letting  out  from  B  would  reach  E,  then 
BF  will  exprefs  the  velocity  of  the  plane;  and  the  re¬ 
lative  velocity  of  the  wind  and  plane  would  he  exprefs- 
cd  by  the  line  IE.  Let  the  ratio  of  I n.  to  BE  be 
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wind,  by  the  fame  fpace  NP  that  the  plane  AB  doe  a 
by  acquiring  the  pofition  FG;  and  confequently, 
the  equality  of  PK  to  FE,  the  relative  impulfe  o:  *  .e 
wind  PK  upon  the  plane  OQ^will  he  equal  to  the  re¬ 
lative  impulfe  of  the  wind  upon  the  plane  I*G  :  and 
fince  the  impulfe  of  the  wind  upon  AB,  with  re¬ 
lative  velocity  FE,  in  the  dirediion  BE,  is  represented 
by  ^  AB;  the  relative  impulfe  of  the  wind  upon  the 
plane  IN  in  the  dirediion  NK  will  in  like  manner  be 
reprefented  by^-IK;  and  the  impulfe  of  the  wind 
upon  the  plane  IN,  with  the  relative  velocity  PK  ,  in 
the  dirediion  IK  will  be  reprefented  by  NK  :  and 
confequently  the  mechanical  power  of  the  plane  IN 
in  the  dirediion  IK  will  be  reprefented  by  £  of  the  pa¬ 
rallelogram  IQ;  that  is,  ^-IKXjNK:  that  is,  from 
the  equality  ofTK  to  AB,  and  NK  to  BE,  we  (hall 
have  £IQ  =  |ABX£BE  =  |ABX|BE:=£  the  area  of 
the  parallelogram  AF. 

“  Hence  we  deduce  this  general  propofition  ;  that 
all  planes,  however  fituated,  that  intercept  the  fame 
fedlion  of  the  wind,  and  having  the  fame  relative  ve¬ 
locity  in  regard  to  the  wind,  when  reduced  into  the 
fame  dirediion,  have  equal  powers  to  produce  the  fame 
mechanical  effedls.  For  what  is  loft  by  the  obliquity 
of  the  impulfe,  is  gained  by  the  velocity  of  the  mo- 
tion. 

“  Hence  it  appears,  that  an  oblique  fail  is  under 
no  difndvanUgc  in  refpcdl  of  power,  compared  with  a 
diridt  one;  except  what  arifes  from  a  diminution  of  its 
5  E  2  breadth, 
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Mil!?,  breadth,  in  regard  to  the  feftion  of  the  wind  ;  the 
breadth  IN  being  by  obliquity  reduced  to  IK. 

“  The  difadvantage  of  horizontal  windmills  there¬ 
fore  docs  not  confdt  in  this,  that  each  fail,  when  di¬ 
reft  ly  expofed  to  the  wind,  is  capable  of  a  lefs  power 
’than  an  oblique  one  of  the  fame  dimenfions;  but  that 
in  an  horizontal  windmill  little  more  than  one  fail 
cm  be  adting  at  once:  whereas,  in  the  common  wind¬ 
mill,  all  the  four  aft  together;  and  therefore,  fuppo- 
iing  each  vane  of  an  horizontal  windmill  to  be  of  the 
fame  fize  with  that  of  a  vertical  one,  it  is  manfelt  that 
the  power  of  a  vertical  mill  will  be  four  times  as  great 
as  that  of  an  horizontal  one,  let  the  number  of  vanes 
be  what  we  wall.  This  difadvantage  arifes  from  the 
nature  of  the  thing;  but  if  we  confider  the  further  dif¬ 
advantage  that  arifes  from  the  difficulty  of  getting 
the  fails  back  again  agafnfl  the  winds,  &c.  we  need 
not  wonder  if  this  kind  of  mill  is  in  reality  found  to 
have  not  above  one-eighth  or  one-tenth  of  the  power 
of  the  common  fort;  as  has  appeared  in  fome  attempts 
of  this  kind.” 

Notwithflandfng  what  is  here  advanced,  it  feems 
that  the  ideas  of  Mr  Smcaton  have  not  been  very  ge¬ 
nerally  received,  as  premiums  are  Hill  held  forth  for 
the  bed  methods  of  conllrufting  horizontal  wind-mills. 
Indeed,  cenfidoring  the  clearncfs  and  perfpicuity  of 
the  above  reafoning,  it  feems  furprifing  that  public  en¬ 
couragement  fhould  continue  to  be  given  to  attempts 
which  mud  certainly  prove  abortive.  The  principal 
inconvenience  hi  wind-mills  is  their  exccflive  irregula¬ 
rity  and  difficulty  of  being  managed  when  the  wind  is 
high,  owing  to  the  great  extent  of  the  fails  and  bulk 
cf  the  machinery.  But  were  it  pofTible  to  make  a 
number  of  fmall  wind-mills  exert  their  power  upon 
(.ne  objeft,  thefe  would  be  much  more  eafily  managed 
than  one  large  one.  Perhaps  if  a  number  of  thefe 
were  to  be  employed  in  pumping  up  water  to  a  cer¬ 
tain  height  from  a  lake  or  refervoir,  fo  as  to  produce 
a  condant  dream  of  water  to  turn  a  common  mill,  it 
might  be  more  advantageous  than  to  employ  them  di¬ 
rectly.  VvTinJ. mills  are  commonly  erefted  upon  emi¬ 
nences  for  the  fake  of  receiving  the  wind  to  more  ad¬ 
vantage  ;  and  there  are  few  eminences  which  do  not 
afford  a  fmall  fupply  of  water  at  no  great  didance  from 
their  fummit.  'Phis  fupply  being  collected  in  a  re¬ 
fervoir,  might  be  drawn  up  to  the  top  by  pumps 
worked  by  wind-mills;  where  being  collefted  in  an¬ 
other  refervoir,  it  might  be  let  down  to  the  former, 
turning  a  water-mill  in  its  way,  and  being  again  drawn 
up  by  the  pumps  as  before. 

Some  projeftors,  confidering  the  great  power  of  ob¬ 
lique  vanes  in  wind-mills,  have  attempted  to  improve 
water-mills  by  giving  them  oblique  vanes,  but  with  as 
little  fuccefs. ,  The  power  of  the  fame  feftion  of  a 
dream  of  water  is  not  greater  when  afting  upon  an 
oblique  vane  than  on  a  direft  one  ;  and  any  advantage 
which  can  be  made  of  intercepting  a  greater  feftion  of 
water,  which  fometimes  may  be  done  in  the  cafe  of  an 
open  river,  mud  be  counterbalanced  by  the  fuperior 
lefiftance  that  fuch  vanes  would  meet  with  by  moving 
at  right  angles  to  the  current:  whereas  the  common 
doats  always  move  with  the  water  nearly  in  the  fame 
direft  iori. 

Mr  Smeaton  concludes  his  diflertation  upon  this 
fubjeft,  with  giving  a  reafon  why  one  angle  fhould  be 


preferable  to  another  in  fetting  the  fails'of  a  wind-mill.  Motion  of 
“  It  is  to  be  obferved  (fays  he),  that  if  the  breadth  of  ^les. 
the  fail  IN  is  given,,  the  greater  the  ar.gJe  KIN7  the  ' 

lefs  will  be  the  bafe  IK;  that  is,  the  feftion  of  the 
wind  intercepted  will  be  lefs.  On  the  other  hand,  the 
more  acute  the  angle  KIN,  the  lefs  will  be  the  per¬ 
pendicular  KN;  that  is,  the  impulfe  of  the  wind  in 
the  direftion  IK  being  lefs,  and  the  velocity  of  the  fail 
greater,  the  refiftance  of  the  medium  will  be  greater 
alfo.  Hence,  therefore,  as  there  is  a  diminution  of 
the  feftion  of  the  wind  intercepted  on  one  hand,  and 
an  increafe  of  refhlance  on  the  other,  there  is  fome 
angle  where  the  difadvantage- arifmg  from  thefe  caufes 
upon  the  whole  is  the  lead  of  all ;  but  as  the  difad- 
vantage  arifing  from  relidance  is  more  of  a  phyfical 
than  geometrical  confideration,  the  true  angle  will  bell 
be  afiigned  by  experiment.” 

Sect.  VI.  Of  the  Motion  cf  Bodies  in  Straight 

Lines  and  Curves  ;  the  Acceleration ,  Accumu¬ 
lation^ i  and  Rctardatioiiy  cf  Jllotion  in  various 
Circumfances . 

To  underdand  this  fubjeft,  it  is  ncceffary  to  keep 
in  mind  what  has  been  Paid  concerning  the  ‘momentum 
or  quantity  of  motion  in  any  moving  body,  viz.  that 
it  is  compounded  of  the  velocity  multiplied  into  the 
quantity  of  matter.  Thus,  fuppofe  theie  are  two 
bodies,  one  containing  twice  the  quantity  of  matter 
contained  in  the  other,  but  moving  with  thiice  its  ve¬ 
locity,  the  quantities  of  matter  will  be  expreffed  by 
any  numbers  in  the  proportion  of  2  to  i,  and  their 
velocities  by  any  others  in  the  proportion  of  3  to  1. 

Multiplying  therefore  the  quantity  of  matter  in  the 
di'd  (2)  by  its  velocity  (3),  the  produft  is  6;  and 
multiplying  the  quantity  of  matter  (1)  by  its  velocity 
( 1 ),  the  produft  is  only  1 ;  whence  it  appears  that  the 
momenta  or  abfolute  forces  of  thefe  bodies  are  to  oae 
another  as  6  to  1 . 

As  fome  bodies  are  eladic  and  others  non-eladic,  the 
effeft  of  motion  communicated  from  one  to  another 
becomes  very  different,  according  to  this  circuinftance. 

The  motion  is  likewife  very  different,  according  to 
the  manner  -in  which  one  body  afts  upon  another, 
and  according  to  which  it  will  be  driven  forward  in  a 
reftilinear  diieftion,  « r  deferibe  curves  of  various  kinds, 
revolving  on  its  axis,  &c.  Thefe  different  kinds  of 
motion  have  been  eonfidered  by  different  authors,  but 
by  none  more  particularly  than  Mr  G.  Atwood,  who 
lias  publifhed  a  large  oftavo  volume  upon  the  reftili¬ 
near  motion  and  rotation  of  bodies.  The  fundamen¬ 
tal  laws  of  motion  aff umed  by  this  author  as  axioms  are 
three. 

1.  Every  body  perfeveres  in  its  date  of  red  or  uni¬ 
form  motion  in  a  right  line,  until  a  change  is  effefted 
by  the  agency  of  fome  external  force. 

2.  Any  change  effefted  in  the  quiefcence  or  motion 
of  a  body  is  in  the  direftion  of  the  force  impreffed, 
and  is  proportional  to  it  in  quantity. 

3  Aftion  and  reaftion  are  equal,  and  in  contrary 
direftions. 

From  thefe  three  fimple  axioms,  the  truth  of  which 
mud,  from  what  has  been  already  faid,  be  abundantly 
evident,  our  author  proceeds  to  demendrate  the  molt 
difficult  problems  concerning  the  impulfe  and  motion 

of 
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II tion  of  of  bodies  in  every  pofiible  direction,  beginning  from 
)"ICS  the  m  >fl  fimple  and  eafy  O'duet  ons.  For  the  more 
eafy  comprehending  this  fubjeft,  however,  we  ihall 
premife  wr.r.t  our  author  lias  faid  in  his  fecond  fe£tion 
concerning  the  properties  of  ratios  or  proportions. 

1.  Two  mathematical  quantities  of  the  fame  kind, 
as  two  lines,  two  furfaces,  two  angles,  &c.  conilitute 
a  ratio.  'Finis,  fuppofe  one  line  two  feet  in  length 
and  another  four  ;  tliefe  are  to  one  another  in  the  ra¬ 
tio  of  4  to  2,  or  of  2  to  l  ;  but  a  line  cannot  be  faid 
to  bear  any  ratio  to  a  furfaec,  becatifc  they  are  not 
quantities  of  the  lame  kind,  and  therefore  cannot  be 
com  pa  red. 

2.  We  may  compare  the  ratio  of  two  quantities  of 
one  kind  with  the  ratio  of  two  quantities  of  a  different 
kind.  Thus,  when  two  bodies  move  uniformly,  for  an 
equal  time,  but  with  different  velocities,  the  ratio  of 
the  fpao  s  patted  over  may  be  compared  with  that  of 
the  velocities,  though  fpace  and  velocity  are  accounted 
different  quantities. 

3.  If  any  quantity  be  divided  by  another  of  the 
fame  kind,  the  quotient  becomes  abfolute  number. 
Thus,  if  we  divide  a  velocity  of  four  feet  in  a  fecond 
by  one  of  two  feet  in  a  fecond,  the  quotient  will  he 
2;  and  in  all  cafes  the  quotient  will  be  to  1  as  tV 
greater  quantity  is  to  the  letter. 

4.  The  ratio  of  any  mathematical  quantities  may  be 
expreffed  by  two  numbers,  if  both  terms  of  the  ratio 
hr  divided  by  the  confequent  or  by  the  antecedent. 
Thus,  let  the  antecedent  be  8  and  the  confequent  4  ; 
Ft  both  be  divided  by  4,  and  the  ratio  will  then  be  2 
to  1 ;  or  let  both  be  divided  by  8,  and  it  will  be  1  to 
2.5,  which  is  the  fame. 

5  Any  ratio  may  be  reprefented  by  a  fra&ion,  the 
numerator  of  which  is  the  antecedent,  and  the  deno¬ 
minator  the  coniequent.  Thus  the  ratio  of  8  to  4  is 
reprefented  by  the  fraction  *  ;  and  hence  we  may  add 
and  fubtraCt  ratios  by  the  addition  and  multiplication 
of  fractions.  Thus,  fuppofing  two  bodies  to  move 
uniformly,  one  at  the  rate  of  8  feet  in  a  fecond  and 
the  other  4;  fuppofing  them  alfo  to  move  the  former 
for  four,  and  the  latter  for  two  feconds,  the  fpaees 
patted  over  will  be  32  and  8,  their  ratio  or  at  length 
32:8:4X8:2X4;  or  y=4><5.  Here  it  is  to  be 
obferved,  that  when  the  mark  of  equality  isinterpofed 
betwixt  heterogeneous  quantities,  the  only  equality 
incant  is  that  which  fubfitts  between  the  ratios  there 
expreffcd;  and  when  the  mark  of  multiplication  is  in- 
terpofed  between  heterogeneous  quantities,  it  means 
the  addition  of  two  ratios,  the  antecedents  of  which 
are  the  terms  expreffed,  and  the  confequents  are 
unity. 

6.  If  there  are  three  ratios,  confiding  of  variable 
terms,  and  the  relation  of  the  quantities  to  each  other 
be  fuch,  that  when  the  third  ratio  becomes  unity  the 
other  two  become  equal;  or  when  the  fecond  becomes 
unity,  the  lirfl  and  third  are  equal;  then  in  all  cafes, 
whatever  be  the  magnitudes,  we  have  the  firtt  ratio 
the  2dX3d.  Thus  let  the  three  ratios  be  {y  y,  and  |, 
diminifhing  the  numbers  by  1,  we  have  t>  ant^  *  » 
it  is  evident  that  i  =  the  fame  will  be  the  cafe  if 
we  place  them  in  a  different  order,  ns  I ,  , ,  and  y  ; 
for  then,  diminifhing  as  before,  we  have  •£,  -J ,  and  y, 
in  which  cafe  4t=tXv 

7.  In  comparing  the  ratios  which  obtain  between 
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mathematical  quantities  of  any  fort,  tlF  flandard  to 
which  each  of  thofe  quantities  is  referred  may  be  taken 
=  1.  Thus,  fuppofing  wc  compare  the  weight,  mag¬ 
nitude,  and  cFr.fity,  of  any  fubllance  with  water,  we 
may  take  a  cubic  inch  of  that  element  for  a  ilandard, 
and  call  the  weight,  magnitude,  ami  deniity  of  it  —  1; 
by  which  means  vvt  may  readily  compare  the  weight, 
magnitude,  or  denlitv,  of  anv  quantity,  however  large, 
of  another  fubttance  with  water. 

We  now  proceed  to  that  part  of  the  work  which 
treats  directly  of  the  motion  of  bodies  acted  upon  by 
any  external  impnlfe. 

8.  iny  force  acting  continually  upon  a  body  in  the 
fame  direction,  will  produce  a  continual  acceleration 
or  retardation  of  the  motion.  Thus,  if  a  body  de- 
feends  by  the  force  of  gravity,  its  in*  tion  is  continually 
accelerated;  or  if  it  be  thrown  up  againtt  the  force 
of  gravity,  the  motion  will  be  continually  retarded 
nntil  it  be  totally  dc.lroyed. 

c;.  If,  while  a  body  moves,  equal  quantities  of  mo¬ 
tion  be  communicated  to  it,  or  taken  from  it  in  equal 
fpaees  of  time,  the  force  is  faid  to  be  coidlant,  and 
equally  accelerated  or  retarded. 

10.  When  unequal  velocities  arc  generated  or  de- 
llroyed  in  equal  fpaees  of  time,  the  force  is  faid  to  be 
variable. 

1 1.  When  a  body  is  a£led  upon  by'  a  con tt ant  force, 
we  mull  confider  the  fpace  through  which  it  moves, 
the  time  it  takes  to  move  through  it,  the  velocity  it 
acquires,  and  the  force  which  produces  it;  any  two  of 
which  being  given,  we  may  from  them  find  the  other 
two.  Here  we  mutt  obferve,  that  the  force  mention¬ 
ed  relates  only  to  the  communication  of  the  velocity*, 
without  any  regard  to  the  quantities  of  matter  moved. 
As  it  is  proportioned  to  the  velocity  generated  in  a 
given  time,  it  is  thence  called  the  ucaL  rating  force, 
i  hat  which  relates  to  the  quantity  of  matter  moved, 
as  well  as  the  velocity  communicated,  is  called  the  wo- 
vmg  force  ;  being  proportional  to  the  quantity  of  mo¬ 
tion  produced  in  a  given  time. 

12.  The  moving  forces  which  communicate  the  fame 
velocity  in  a  given  time  to  different  bodies,  will  be  as 
the  quantities  of  matter  contained  in  the  bodies  mo¬ 
ved.  This  will  appear  from  a  confideration  of  what 
has  already  been  faid  concerning  the  momenta  of  bo¬ 
dies.  For  if  one  body  contains  ten  times  the  quantity 
of  m?tter  that  another  does,  it  will  of  courfe  require 
ten  times  as  much  force  to  move  it  with  an  equal  de- 
giee  of  velocity;  for  the  former  is  equivalent  to  ten 
fuch  bodies,  and  it  is  the  fame  thing  whether  they  be 
feparate  or  altogether. 

13.  The  moving  forces  which  a£l  upon  bodies,  and 
the  degrees  of  velocity  communicated  to  them  in  a 
certain  time,  are  proportional  to  the  quantities  of  mat¬ 
ter  moved  and  the  velocities  communicated  jointly: 
for,  by  the  latt  propofition,  when  the  velocity  com¬ 
municated  in  a  certain  time  is  the  fame,  the  moving 
force  is  as  the  quantity  of  matter  moved.  Thus,  if  a 
ball  of  ten  pounds  weight  is  made  to  move  at  the  rate 
of  10  feet  in  a  fecond,  and  another  of  one  pound  is 
made  to  move  at  the  fame  rate,  the  moving  forces  will 
be  in  proportion  to  the  quantities  of  matter;  that  is, 
as  10  to  1.  Hence  we  may  cafily  perceive,  that  when 
the  quantity  of  matter  is  given,  the  moving  force  will 
be  as  the  velocity.  Tl;us,  if  two  balls  of  ten  pounds 
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Motion  of  each  arc  caufed  to  move,  one  with  the  velocity  of  ten 
bodies,  fect  jn  a  feconc],  and  the  other  with  a  velocity  of  five 
y  ~  feet  in  the  fame  time,  the  forces  will  be  as  the 
velocities;  that  is,  as  io  to  5,  or  as  2  to  j  ;  and  hence, 
when  both  the  quantities  of  matter  and  velocities  are 
different,  the  moving  forces  will  be  according-  to  thefe 
jointly.  Tims  if  a  ball  of  ten  pounds  is  moved  with 
a  velocity  of  ten  feet  in  a  fecond,  and  a  ball  of  one 
pound  moves  with  a  velocity  of  five  feet  in  a  fecond, 
the  moving  forces  will  be  as  10X10  or  100  is  to  1X5, 
or  as  20  to  1. 

Here  our  author  takes  occafion  to  deny  that  there 
is  any  fuch  thing  as  a  communication  of  motion  by  an 
inftantaneous  impulfe  or  flroke,  as  has  commonly  been 
fuppofed.  Every  degree  of  motion,  according  to  him, 
is  the  effort  of  acceleration.  “  The  latter  way  (fays 
be)  viz.  the  communication  by  inftantaneous  impulfe, 
can  obtain  only  in  bodies  peifcrtly  hard  and  inflexible, 
which  exift  not  in  nature;  and  even  in  the  abftrart 
confideration  of  thefe  as  well  as  of  other  cafes  in  me¬ 
chanics,  when  metaphyfical  pofiibilities  inflead  of  the 
natural  ftate  of  bodies  are  attended  to,  difficulties  arife 
hardly  explicable  by  any  method  of  reafoning  :  hut  it 
is  certain,  that  when  finite  velocity  is  communicated 
to  any  natural  body,  the  time  in  which  it  is  commu¬ 
nicated  muff  he  finite  alfo  ;  fo  that  when  the  body  ac¬ 
ted  upon  begins  to  move  from  quiefcence,  it  mult,  du¬ 
ring  the  action  of  the  force,  poffefs  all  the  intermediate 
degrees  of  velocity  between  o  and  the  velocity  ulti¬ 
mately  communicated. 

“  To  exemplify  this  further,  let  it  be  fuppofed  that 
a  foft  and  flexible  ball  of  clay  impinges  againfl  ano¬ 
ther  of  the  fame  fort,  in  the  direction  of  a  line  joining 
the  centres  of  the  balls.  At  the  firft  inflant  of  the 
impact,  the  body  firuck  will  begin  to  move,  and  will 
proceed  with  a  velocity  inferior  to  that  of  the  impin¬ 
ging  body,  the  velocity  of  which  will  continue  to  de- 
creafe,  and  that  of  the  other  body  to  increafe,  as  long 
as  the  impinging  force  caufes  a  change  in  the  figure 
of  the  two  bodies;  that  is,  till  they  have  both  acquired 
a  common  velocity  ;  at  which  inflant  all  acceleration 
ceafes  if  the  bodies  be  perfertly  non-elaflic.  If  the 
bodies  be  of  fuch  a  kind,  as,  after  having  received  im- 
preifion  from  any  impart,  poffefs  a  power  of  reftoring 
their  changed  figure  with  a  force  equal  to  that  of  the 
impaft,  it  is  manifeft,  that  whatever  velocity  was  com¬ 
municated  during  the  change  of  figure,  an  equal  quan¬ 
tity  will  be  fuperadded  during  the  reftoration  of  it. 
In  this  cafe,  after  the  acceleration  ariling  from  the 
impact  during  the  change  of  the  figure  of  the  bodies 
has  ceafed,  the  bodies  having  then  acquired  a  common 
velocity,  a  new  acceleration  will  begin,  being  caufed 
by  the  elailic  force  of  the  balls,  which,  arting  in  a  di¬ 
rection  of  the  lines  joining  their  centres,  tends  to  fe* 
parate  them,  accelerating  the  ball  firuck,  and  retard¬ 
ing  the  other. 

“  From  thefe  confiderations  it  appears,  that  in 
whatever  degree  the  hardnefs  of  perfectly  elaltic  bodies 
may  differ,  the  efforts  of  their  impart  will  be  the  fame, 
the  weights  and  velocities  before  the  llroke  being  gi¬ 
ven.  For  the  figures  of  the  finking  and  of  the  other 
body  continually  change,  till  they  have  acquired  a 
common  velocity,  which  depends  only  on  the  veloci¬ 
ty  of  bodies  and  their  impart,  and  is  determined  by 
the  rules  for  the  collifion  of  non-dailic  bodies.  More¬ 
over,  the  reftoration  of  the  changed  figures,  how  great 
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or  how  fmall  foever  may  have  been  the  change,  muft  Motion  of 
caufe  an  addition  of  velocity  in  the  ball  firuck  equal 
to  that  received  from  the  impart.  t 

“  It  follows  ai;o,  that  the  effort  will  be  the  fame, 
whether  the  bodies  be  both  perfertly  elaftic,  or  whe¬ 
ther  one  of  them  be  perfertly  elaftic  and  the  other 
perfedtly  hard  ;  every  tiling  elfe  being  given  for  the 
figure  of  the  elaftic  body  muft  change  until  the  bodies 
have  obtained  a  common  velocity,  which  depends  on 
the  weights  and  velocities  before  the  llroke  only  ;  and 
will  be  the  fame  as  if  the  bodies  were  non-elaftic  :  the 
reftoration  of  the  figure  will  in  this,  as  well  as  in  the 
former  cafe,  caufe  an  increafe  of  velocity  in  the 
ball  firuck,  equal  to  that  before  communicated.  Al¬ 
though  no  fubilance  in  nature  pofleffos  perfert  elafti- 
city,  or  is  entirely  deftitute  of  it,  yet  there  are  feve- 
ral  elaftic  and  non-elaftic  bodies  fubjert  to  experimental 
trials,  wherein  the  laws  relating  to  collifion  are  found 
to  agree  with  fart  to  a  coniiderable  degree  of  exart- 
nefs.” 

14.  The  accelerating  forces  which  communicate  ve¬ 
locity  to  bodies  are  dirertly  as  the  moving  forces,  and 
inverfely  as  the  quantity  of  matter  moved  ;  for  fince 
by  prop.  1 1.  the  accelerating  force  is  as  the  velocity 
generated  in  a  given  time  ;  and  by  prop.  13.  the  mo¬ 
ving  force  is  as  the  quantity  of  matter  and  velocity  ge¬ 
nerated  in  a  given  time,  it  follows,  that  the  moving 
force  is  as  the  accelerating  force  and  quantity  of  mat¬ 
ter  moved  jointly  :  that  is,  the  accelerating  force  is 
as  the  moving  force  dirertly,  and  the  quantity  of  mat¬ 
ter  moved  inverfely.  Thus,  let  a  mafs  of  matter, 
equal  to  four  ounces,  be  impelled  by  a  force  equal  to 
three  ounces  ;  then  the  force  which  accelerates  the 
mafs  of  four  ounces  will  be  three-fourths  when  the 
acceleration  of  gravity  is  \  ;  or  in  other  words,  it  will 
generate,  in  a  given  time,  three  parts  in  four  of  the 
velocity  which  gravity  generates  during  any  given 
time. 

15.  In  bodies  impelled  in  a  rertilinear  dirertion  by 
forces  arting  uniformly,  the  velocities  generated  are 
as  the  forces  and  times  in  which  they  art,  conjointly. 

Thus,  fuppofe  a  force  equal  to  ten  arting  upon  a  ball 
of  ten  pounds,  and  another  alfo  equal  to  ten  arting 
upon  a  ball  of  equal  weight,  the  former  for  one  fe¬ 
cond,  and  the  latter  for  two  ;  it  is  plain  that  the  velo¬ 
city  generated  in  the  latter  will  be  double  to  that  ge¬ 
nerated  in  the  former.  But  if  we  fuppofe  the  latter 
ball  to  be  arted  upon  by  a  force  equal  only  to  five, 
then  will  both  the  velocities  be  equal,  though  the  lat¬ 
ter  fhould  continue  for  two  feconds  and  the  former 
only  for  one.  In  all  prartieal  inquiries  of  this  kind, 
however,  it  muft  be  remarked,  that  a  ftandard  velocity 
is  to  be  obtained  from  obferving  what  degree  of  velo¬ 
city  is  generated  by  the  force  of  gravity  during  a  given 
time  ;  one  fecond,  for  inftance. 

16.  If  a  quiefeent  body  be  impelled  by  any 
conftant  force  arting  upon  it  for  a  given  time, 
the  fpace  deferibed  will  be  to  the  fpace  deferibed 
in  the  fame  time  by  a  body  moving  uniformly  with 
the  laft  acquired  velocity,  in  the  ratio  of  one  to 
two.  In  order  to  underltand  this,  we  muft  fuppofe 
the  time  to  be  divided  into  fuch  fmall  parts  that  the 
acceleration  during  any  one  of  them  is  imperceptible  : 
then  it  is  evident,  that  at  the  end  of  two  moments, 
the  impulfe  continuing  the  fame,  it  will  have  gained 
double  the  velocity  it  did  the  firft;  moment ;  and  this 
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l  ion  of  is  manifeft  from  the  phenomena  of  falling  bodies,  which 
to.  having  defeended  for  one  fecond,  acquire  then  a  ve¬ 
locity  twice  as  great  as  that  which  they  had  during 
the  firft  fecond.  That  this  propofition  may  be  true, 
however,  it  is  necefTary  that  the  velocity  of  the  im¬ 
pelling  power  fhould  be  infinite  with  refpeft  to  that 
which  the  body  itfclf  can  acquire  ;  for  whenever  the 
body  moved  comes  to  acquire  a  velocity  in  any  degree 
proportional  to  that  of  the  moving  power,  then  that 
proportion  mud  be  deduced  from  the  acceleration  ; 
and  when  bori  come  to  be  equal,  no  farther  accelera¬ 
tion  can  take  place.  With  regard  to  falling  bodies, 
indeed,  as  far  as  our  obfervattons  can  go,  were  it  not 
for  the  refiftance  of  the  air,  this  acceleration  would 
go  forward  till  the  body  had  acquired  a  velocity  much 
fuperior  to  any  that  we  can  now  communicate,  either 
bv  that  or  any  other  method.  In  all  artificial  accele¬ 
rations,  however,  the  velocity  of  the  body  moved  foon 
becomes  equal  to  that  of  the  moving  power,  and  then 
the  motion  goes  on  uniformly,  which  othervvife  would 
conti  11  uallv  increafc. 

i «.  The  fpaces  which  bodies  deferibe  from  red,  by 
the  aftion  of  conftant  forces,  are  in  a  compound  ratio 
of  the  velocities  lad  acquired  and  the  times  of  motion: 
Tor  the  fpaces  deferibed  by  the  lalt  acquired  velocities 
continued  uniform,  are  as  thofe  velocities,  and  the 
times  of  motion  jointly  ;  and  the  fpaces  deferibed  by 
the  accelerating  forces  afting  condantly  for  equal  re¬ 
fpeft  ive  times,  are  half  the  former  fpaces  by  prop.  16. 
This  will  perhaps  appear  more  intelligible  from  the 
annexed  figure;  in  which  the  mo- 
1  tion  of  a  body,  by  an  accele¬ 
rated  force,  is  reprefented  by  a 
triangle;  for  fuppoling  the  body 
to  begin  its  motion  from  the 
Qpoint  A,  and  to  be  uniformly 
accelerated  until  it  arrived  at  the 
point  C,  it  h  plain  that  the  ve¬ 
locity  acquired  would  then  be 
properly  reprefented  by  the  tri- 

-  -  - angle  ABC  ;  but  if  the  accele- 

ration  was  then  to  ceafe,  the  ve¬ 
locity,  and  confequently  the  fpace  paired  over,  would 
be  reprefented  by  the  parallelogram  BCh E,  double 
the  triangle  ABC.  But  let  us  fuppofe  the  accelera¬ 
tion  ft  ill  to  go  on,  as  is  reprefented  in  the  triangle 
BDF;  it  is  plain  that  the  fpace  pafied  over  in  every 
fmall  moment  of  time  will  be  compofed  of  a  paralle¬ 
logram  formed  by  the  velocity  laft  acquired,  and  a 
triangle  formed  by  the  acceleration  during  that  mo¬ 
ment,  which  is  entirely  in  terms  of  the  propofition, 
that  the  fpaces  are  in  a  compound  ratio  of  the  veloci¬ 
ties  laft  acquired,  and  the  times  of  motion* 

1 8.  Conftant  forces  which  accelerate  bodies,  caufe 
them  to  deferibe,  from  reft,  fpaces  which  are  as  the 
forces  and  fquares  of  the  times  wherein  they  aft 
jointly.  For  the  fpaces  deferibed  an  as  the  velocities- 
lift  acquired,  and  the  times  of  motion.  This  will  be 
evident,  from  an  infpeftion  of  the  former  figure  for 
in  the  triangle  BHF,  let  B  I  reprtfent  the  time  in 
which  a  body  acquires  a  certain  velocity  ;  then  when 
it  has  attained  the  length  of  2,  the  fpace  pafted  over 
will  be  reprefented  by  a  fmall  fquare,  being  that  of 
the  firft  moment,  and  of  a  triangle  reprefenting  the 
additional  force  the  fecond  moment* 
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19.  The  conftant  forces  which  accelerate  bodies  Motion 

from  a  ftate  of  reft,  are  in  a  direft  duplicate  ratio  of  ^ 

the  velocities  generated,  and  in  an  inverfe  ratio  of  the 

fpaces  deferibed.  Hence  the  following  corollary  is 
deduced,  viz.  that  the  laft  acquired  velocities  are  in  a 
fubduplicate  ratio  of  the  accelerating  forces,  and  a  s 
fubduplicate  ratio  of  the  fpaces  deferibed  jointly. 

20.  If  bodies  unequal  in  quantity  of  matter  be 
impelled  from  reft  through  equal  fpaces,  by  the  ac¬ 
tion  of  moving  forces  which  are  conftant,  thefe  forces 
are  in  a  duplicate  ratio  of  the  laft  acquired  velocities, 
and  the  ratio  of  the  quantity  of  matter  jointly. 

In, his  obfervations  this  propofition,  our  author 
takes  occafion  to  confider  the  theory  of  thofe  who  infill, 
contrary  to  the  opinion  of  Sir  Iiaac  Newton  that  the  ab- 
folute  force  of  bodies  is  compounded  of  the  quantity  of 
matter  and  fquare  of  the  velocity,  inllead  of  the  velocity 
itfelf.  “  In  the  experiments  (fays he)  which  have  been 
made  on  the  force  of  bodies,  the  lofs  of  motion  from 
refillance  has  been  more  attended  to  than  t‘  e  commu¬ 
nication  of  it  by  acceleration  ;  and  the  reafon  pro¬ 
bably  arofe  from  a  want  of  adequate  methods  of  lub- 
jefting  accelerating  forces,  velocities  acquired,  and 
quantities  of  matter  moved,  to  experimental  trials  ; 
whereas  the  impaft  of  bodies  on  fubfiances  whic*  they 
penetrate,  by  affording  convenient  opportunity  for  ob¬ 
serving  the  depths  to  which  bodies  link  before  all  mo¬ 
tion  is  deftroyed,  regard  being  had  to  the  velocities 
of  impaft,  and  the  weight  and  form  of  the  impinging' 
body,  has  feemed  a  more  e’igible  method,  however  im- 
perfeft,  of  invtftigating  the  principles  of  motion. — 

Y\  hen  a  body  defeends  for  three  feconds  by  the  force 
of  gravity,  it  acquires,  by  a  force  of  acceleration,  a 
velocity  of  9 6[  feet  in  a  fecond:  alfo,  if  a  body  be 
projeftetl  perpendicularly  upward,  with  a  velocity  of 
96*  feet  in  a  fecond,  the  uhole  velocity  will  be  de¬ 
ftroyed  in  three  feconds  ;  and  in  like  manner,  every 
other  property  demonftrated  concerning  accelerated 
motions  is  found  to  belong  to  retarded  ones,  pro¬ 
vided  we  attend  to  the  following  circmnilances  :  If  in 
any  propofition  relating  to  accelerated  motion,  the 
force  is  conftant,  it  follows,  that  when  this  is  applied’ 
to  retarded  motion,  the  retardation  muft  aifo  be  con* 
llant.  Moreover,  frnce  in  accelerated  motions  the 
fpaces  are  eftimated  from  quiefcence,  fo  in  retarded 
motions  the  bodies-are  fuppofed  to  move  to  quiefcence; 
that  is,  till  all  motion  is  deftroyed  by  retardation  :  in 
whatever  concerns  motions  of  this  kind,  therefore,  we* 
muft  confider  the  retarding  force  to  be  direftly  as  thf 
force  of  refiftance,  and  inverfely  as  the  quantity  of 
matter. 

“  In  order  to  illuftrate  this  fubjeft,  it  is  to  be  oh- 
ferved,  that  if  a  body  projefted  with  different  initial 
velocities  be  retarded  by  any  conftant  given  force,  tire 
whole  fpaces  which  the  body  deferibes  are  in  a  duplih 
cate  ratio  of  the  initial  velocities,  which  follows  from 
what  has  been  already  demonftrated  ;  and  converfelv, 
frnce  when  bodies  are  impelled  by  an  accelerating 
force  through  various  fpaces,  if  thefe  fpaces  are  always 
as  the  fquares  of  the  laft  acquired  velocities,  it  follows 
that  the  force  of  acceleration  is  conftant  :  fo  when  a 
given  body  is  projefted  with  different  velocities,  and 
is  retarded  by  a  given  force,  if  the  whole  fpaces. de¬ 
feribed  be  always  in  a  duplicate  ratio  of  the  initial  ve¬ 
locities,  it  is  concluded,  that  the  force  of  retardation. 

&  h 
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Motion  of  i3  eonftant.  It  is  from  this  argument  inferred,  that  the 
^  Bo^ie8,  force  whereby  blocks  of  wood,  banks  of  earth,  See. 

refill  the  penetration  of  bodies  impinging  on  them,  is 
con  (Ian  t;  for  it  is  obferved,  that  the  depths  to  which 
military  projtcliles  of  a  given  magnitude  and  weight, 
linking*  ngainft  a  body  of  this  kind,  enter  its  fubflance, 
arc  in  a  duplicate  ratio  of  the  initial  velocities,  which 
lias  been  fuffieiently  proved  by  Mr  Robins,  who  firfl 
afeertained  the  velocities  of  military  projectiles,  and 
applied  his  method,  among  other  ufeful  purpofes,  to 
the*  difeovery  of  the  retardation  which  bodies  fuffer  by 
palling  through  refilling  fubilances. 

“  The  forces  of  refinance,  .which  arc  oppofed  to 
the  motion  of  bodies  impinging  on  fubilances  which 
they  penetrate,  being  granted  conflant,  the  propor¬ 
tions  concerning  acceleration  already  demonitrated 
may  be  applied  to  explain  the  motion  of  bodies, 
which,  having  been  projected  with  given  initial  velo¬ 
cities,  arc  interrupted  by  fueli  obitacles  as  blocks  of 
wood,  banks  of  earth,  or  others  of  a  funilar  kind. — 
For  example,  it  has  been  demonilrated,  that  bodies 
moving  from  red  by  the  acceleration  of  couilant  forces, 
deferibe  fpaces  which  are  as  the  accelerating  forces  and 
fquares  of  the  times  jointly.  By  applying  this  pro¬ 
pofition  to  retarded  motions,  we  fhall  have  the  whole 
ipaces  or  depths  to  which  bodies  impinging  on  the 
fub (lances  penetrate,  as  the  forces  of  retardation  and 
fquares  of  the  times  wherein  the  bodies  move,  jointly. 
Moreover,  it  lias  been  demondrated,  that  if  different 
quantities  of  matter  be  impelled  from  red  through  equal 
Ipaces,  the  moving  forces  will  be  in  a  ratio  compounded 
of  the  duplicate  ratio  of  the  velocities  lad  acquired, 
and  the  ratio  of  the  quantities  of  matter  moved.  It 
is  from  hence  inferred,  that  in  retarded  motions  alfo, 
if  different  quantities  of  matter  be  projected  againfl 
any  of  the  fubilances  above  deferibed,  with  different 
initial  velocities,  and  the  whole  depths  to  which  the 
Bodies  penetrate  are  equal,  the  forces  whereby  the  bo¬ 
dies  redd  the  progrefs  of  the  impinging  bodies  will  be 
in  a  duplicate  ratio  of  the  initial  velocities  of  iinpadl 
and  the  quantities  of  matter  jointly. 

“  By  this  propofition  we  may  examine  fome  of  the 
experiments  concerning  the  force  of  moving  bodies, 
and  the  conclufions  deduced  fiom  them  by  Bernoulli, 
.Leibnitz,  Poleni,  See .  againfl  the  menfure  of  force 
delivered  by  Sir  Ifaac  Newton,  which  he  deferibed  in 
the  following  definitions: 

#  “  The  quantity  of  motion  is  meafured  by  the  quan¬ 
tity  of  matter  in  a  moving  body  and  its  velocity 
jointly. 

“  The  moving  forces  whereby  bodies  tend  towards 
centres  of  attraction  are  as  the  quantities  of  motion 
generated  in  a  given  time.'' 

“  B  follows,  then,  from  tliefe  definitions,  that  the 
moving  forces,  acting  for  a  given  time,  will  be  pro¬ 
portional  to  the  quantities  of  matter  moved,  and  ve¬ 
locities  generated,  jointly  :  fo  that  if  the  ratio  of  the 
moving  iorces  be  known,  and  we  can  find  by  experi¬ 
ment  what  velocities  are  generated  in  given  bodies  by 
the  action  of  them  for  the  fame  time  ;  the  quantities 
of  motion  generated  in  the  bodies  may  be  eftimated 
according  to  Sir  Ifaac  Newton  s  definition.  More¬ 
over,  iinee  it  ig  allowed  that  the  efFedls  of  a  refilling 
force  to  ucAi-oy  are  the  fame  as  thofe  of  an  equal 
force  to  genuine  motion  in  a  given  time;  it  follows, 
Nu  2  00. 


that  if  the^ ratio  of  two  refilling  forces  be  known,  the  Vi  vien  0| 
quantities  of  matter  in  bodies  which  impinge  on  fub- 
fiances,  and,  penetrate  them,  and  the  velocities  de- 
ilroyed  in  a  given  time,  will  give  the  ratio  of  the  quan¬ 
tities  of  motion  dedroyed,  according  to  Sir  Ifaac 
Newton’s  definition. 

“  (n  many  of  the  experiments  alluded  to,  which 
have  been  greatly  varied  and  multiplied,  the  refilling 
forces  were  made  equal,  by  caufi ng  fpheres  equal  in 
magnitude  to  impinge  on  a  given  fubflance  which  they 
penetrated  ;  and  the  fpheres  leing  of  given  denfities, 
it  was  obferved  in  experiments,  that  whenever  the 
denfities  or  weights  of  thofe  equal  fpheres  were  in  an 
inverfe  duplicate  ratio  of  their  velocities,  the  depths 
to  which  they  penetrated  would  be  equal.  The  con¬ 
clufions  were  tliefe  :  the  quantities  of  matter  difplaced 
by  the  moving  bodies  were  equal,  the  depths  to  which 
the  equal  fpliere  penetrated  were  the  fame.  More¬ 
over,  the  whole  motions  which  had  been  communi¬ 
cated  to  the  bodies  were  deflroyed;  that  is,  the  whole 
motion  of  the  impinging  bodies  inufi  have  been  as  the 
fquares  of  the  velocities  into  the  quantity  s  of  matter. 

But  ft  pliinly  appears,  that  this  conclufion  is  not  appli¬ 
cable  to  th  Newtonian  definition,  according  to  which 
the  moving  force  generates  motion  in  bodies  :  and  it 
follows  by  what  has  preceded,  that  the  refilling  force 
by  which  the  motion  of  bodies  is  deflroyed,  is  propor¬ 
tional  to  the  quantities  of  motion  generated  or  de- 
ilroyed  in  a  given  time  refpe£lfvely  ;  and  eonfequent- 
lv,  to  eflimate  the  quantity  of  motion  deflroyed,  the 
tixic  wherein  refilling  forces  a 61  fhotild  be  equal.  If, 
therefore,  the  times  wherein  the  bodies  in  the  experi¬ 
ment  deferibe  the  equal  fpace3  can  be  proved  diffe¬ 
rent,  this  will  plainly  lhow  that  the  quantities  of  mo¬ 
tion  dedroyed  cannot  be  inferred  from  the  experiment, 
the  different  times  of  the  bodies  describing  the  depths 
to . which  they  link  not  being  taken  into  the  account  : 
this  will  be  eafily  proved,  lince  from  propofition  i  7.  it 
appears,  that  the  fpaces  deferibed  are  univerfally  as  the 
velocities  and  fpaces  lad  deferibed  jointly  ;  and  from 
what  has  been  faid,  the  converfe  of  this  propofition 
when  applied  to  retarded  motions  mull  alfo  be  true. 

The  fpaces  therefore  being  given  as  in  the  experiment, 
the  times  will  be  invcrfely  as  the  initial  velocities  ; 
which  velocities  being  unequal  from  the  experiment, 
it  follows  that  the  times  are  unequal.  This  being  the 
cafe,  it  is  manikd  that  go  conclufion  can  be  drawn 
from  thefe  experiments  concerning  the  quantity  of 
motion  deflroyed,  tending  to  prove  any  inconfillency 
between  the  Newtonian  eiliniation  of  force  and  matter 
of  facl. 

“  It  is  next  to  be  fhown,  that  the  experiments  are 
finally  confident  with  the  Newtonian  nieafure,  and 
with  the  theory  ingeneral. — It  has  already  been  proved, 
that  in  accelerated  motions  the  fpaces  deferibed  are  in 
a  duplicate  ratio  of  the  velocities  lull  acquired,  and  the 
quantities  of  matter  moved,  and  an  inverfe  ratio  of  the 
moving  forces.  This  propofition  being  applied  to  re¬ 
tarded  motions,  it  will  follow,  tint  the  whole  fpaces 
or  depths  to  which  the  impinging  bodies  fink,  are  in 
a  duplicate  ratio  of  the  quantities  of  matter,  and  an 
inverfe  ratio  of  the  refilling  forces;  whence  alfo  the 
depths  to  which  the  bodies  penetrate  mud  be  equal 
when  fpheres  of  equal  diameters  are  projected  again  ft 
a  given  fubflance,  the  weights  being  in  an ’inverfe  dn- 
4  plicate 
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^lotion  of  plicate  ratio  of  the  initial  velocities,  which  we  find 
Bodies,  entirely  corrcfpondent  to  experiment.  It  feems  in- 
f  deed  rational  to  fuppofe,  independent  of  all  theory,  that, 
in  eftimating  the  quantities  of  motion  generated  or  de¬ 
stroyed  by  given  moving  or  refilling  forces,  regard  mull 
be  had  to  the  times  wherein  the  forces  aft  ;  becaufe 
moving  forces,  or  thofe  of  reiillance,  may  be  equal, 
and  liny  generate  or  deftroy  quantities  of  motion  va¬ 
rying  in  any  aflignablc  degree.  For  it  is  manifeft, 
that  a  fmall  refitlance,  oppofed  to  a  moving  body  for 
a  longer  time,  may  deltroy  more  motion  than  a  great¬ 
er  force  afting  for  a  fnorter  time  ;  which  iufhciently 
fhows,  that  the  times  wherein  the  moving  and  refitt¬ 
ing  forces  aft,  mutt  either  be  equal,  or  mutt  be  taken 
into  the  account  in  ettimating  the  quantities  of  motion 
generated  or  dellroyed. 

21.  The  moving  forces  which  communicate,  and 
the  forces  of  refiftance  which  dettroy,  the  motion  of 
bodies  in  the  fame  time,  will  be  in  a  compound  ra¬ 
tio  of  the  quantities  of  matter  in  the  moving  bodies 
and  velocities  generated  or  deftroyed. — This  and  the 

‘  preceding  proportions  have  been  fully  illuttrated  and 
confirmed  bv  experiments.  From  them  we  deduce  the 
following  fafts  :  i .  When  mufkct-halls,  equal  in  weight 
and  magnitude,  impinge  on  a  block  of  wood  with 
different  velocities,  the  refilling  force  being  conftant, 
we  fhall  have  the  whole  fpaces  through  which  the  balls 
move  in  the  wood  as  the  fquares  of  the  velocities.  2.  If 
balls  of  equal  diameters,  but  different  weights,  impinge 
againtt  a  block  with  the  fame  velocity,  we  have 
the  depths  to  which  they  penetrate  the  block  as  the 
weights.  3.  If  balls  of  the  fame  kind  of  fubilance,  that 
is,  of  the  fame  denfity,  but  of  different  diameters,  im- 
pinge  againtt  a  given  block  of  wood  or  the  fame  bank 
of  earth  with  equal  velocities,  the  depths  to  which  they 
penetrate  will  be  direftly  as  the  diameters  of  the  balls. 

When  the  force  of  reftttance  is  not  uniform,  the 
fame  piinciple  obtains  in  degree,  though  the  laws  are 
then  various  ;  for  greater  bodies  always  flitter  lefs  by 
retardation  than  fmallcr  ones  of  the  fame  denlity,  mo¬ 
ving  through  the  fame  refitting  medium,  and  project¬ 
ed  with  a  given  initial  velocity;  becaufe,  though  the 
force  of  refiftance  increafes  with  the  increafe  of  the 
body’s  magnitude,  yet  the  weight  in  mod  bodies  in¬ 
creafes  in  a  greater  proportion.  Thus,  in  cannon¬ 
balls,  and  other  folid  bodies,  though  the  refiftance  of 
the  air  increafes  as  the  fquare  of  the  ball’s  diameter, 
yet  the  weight  increafes  as  the  cube.  Thus,  if  a  ball 
two  inches  in  diameter  is  projefted  from  the  mouth  of 
a  piece,  it  is  refitted  by  the  atmofphere  four  times  lefs 
than  one  four  inches  in  diameter ;  but  the  weight  of 
the  latter,  being  eight  times  greater,  makes  the  refin¬ 
ance  lefs  upon  the  whole  in  the  large  ball  than  in  the 
fmall  one.  It  is  otherwife  when  the  weight  does  not 
increafe  in  this  manner  ;  for  then  the  fmalltr  the  bo¬ 
dy  is,  the  lefs  refiftance  it  meets  with,  and  the  fatter 
it  goes.  This  is  manifeil  from  aeroftatical  experi¬ 
ments  ;  for  fmall  air-balloons  always  outftrip  the  lar¬ 
ger  ones  ;  and  the  fame  thing  is  obfervable  in  boats  ; 
for  the  fmaller  ones,  if  they  have  the  fame  advanta¬ 
ges  in  proportion  to  their  bulk,  will  always  fail  fatter 
than  the  larger  ones. 

22.  If  bodies,  projefted  with  the  fame  velocity,  be 
retarded  by  different  conflant  forces,  tliefe  forces  will 
be  in  an  inverfe  ratio  of  the  whole  fpaces  deferibed  by 
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the  projefted  bodies,  until  all  motion  is  deftroyed.— 

For  example,  let  a  body  be  projefted  on  an  inclined  _ 1  ^  _  ‘  ^ 
plane,  in  a  direftion  contrary"  to  that  in  which  gravi¬ 
ty  afts  in  the  plane,  and  with  a  velocity  of  144.4.67 
inches  in  a  fecond.  Suppofe  the  body  then  projefted, 
afeending  along  the  plane,  to  deferibe  216  inches 
before  its  motion  is  deftroyed  ;  let  it  be  required  to  af- 
certain  the  retarding  force  which  oppofes  its  afeent, 
that  is,  the  proportion  of  it  to  -the  force  of  gravity. 

If  the  body  were  projefted  perpendicularly"  upward, 
w-ith  the  given  velocity  of  144.467  inches  in  a  fecond, 
it  would  rife  only"  to  27  inches,  as  follows  in  Prop.  19. 

And  fince  it  afeends  along  the  plane  216  inches,  the 
retarding  force  on  the  plane  will  be  to  that  of  gravity 
as  27  to  2 1 6,  or  as  1  to  8  ;  which  is  alfo  the  propor¬ 
tion  of  the  height  of  the  plane  to  the  length  of  it. 

From  this  propofition,  having  given  the  depth  to 
which  a  body  impinging  againtt  another  penetrates 
it,  the  proportion  of  the  retarding  force  of  gravity 
may  he  determined.  For  example,  Mr  Robins  found 
that  a  leaden  ball  of  ^  of  an  inch,  or  -^5-  of  a  foot  in 
diameter,  impinging  on  a  block  of  elm  with  a  velo¬ 
city  of  1  700  feet  in  a  fecond,  penetrated  it  to  the 
depth  of  five  inches,  or  TyT  of  a  foot ;  wherefore,  fincc 
a  body  projected  upwards  with  a  velocity  of  1 700 
feet  in  a  fecond,  would  rife,  if  the  atmofphere  made 
no  refiftance,  to  the  height  of  4.1922  feet,  we  have 
the  force  by  which  elm  retards  the  ball  to  the  force  of 
gravity  as  44922  to  Ts,  ;  or  as  107.813  to  1. 

On  this  theory  it  may  further  beobferved,  that  the 
refittances  oppofed  to  fpherical  bodies,  which  impinge 
on  a  block  of  wood,  a  bank  of  earth,  &c.  depend  not 
only  on  the  tenacity  or  denfity  of  the  parts,  of  which 
the  penetrated  fubttances  are  eompofed,  but  upon  the 
diameters  of  the  impinging  fpheres  :  fo  that,  although 
the  refilling  and  retarding  forces  be  determined  in  any" 
fubilance  for  a  iingle  cafe  ;  yet  when  the  diameters 
and  weights  of  the  impinging  bodies  vary,  the  forces 
of  refiftance  and  retardation  oppofed  to  the  impaft  on 
the  fame  fubilance  will  be  different.  By-  the  prece- 
ding  (propofition,  however,  we  may"  be  enabled,  from 
a  Iingle  experiment  made  on  the  retardation  of  any" 
fubilance  oppofed  to  a  fphere,  the  weight  and  diame¬ 
ter  of  which  are  known,  to  infer  the  retardation  in 
any  other  cafe,  however  the  weights  and  diameters  may 
vary. 

23.  If  fpheres  of  different  diameters  and  different 
fpecilic  gravities  impinge  perpendiculary"  on  fixed  ob- 
ftaeles,  the  refitting  forces  of  which  are  conftant,  but 
of  different  quantities,  the  forces  which  retard  the  pro- 
grefs  of  the  impinging  fpheres  will  be  in  a  direft  ra¬ 
tio  of  the  abfolute  forces  of  refiftance,  and  the  joint 
inverfe  ratio  of  the  diameters  and  fpecific  gravities  of 
the  fpheres.  No  abfolute  conelulion  can  be  drawn 
from  this  propofition  concerning  any"  matter  of  faft, 
unlefs  an  experiment  be  firil  made  on  the  retarding  and 
refitting  force  of  fome  fubilance  which  is  to  be  confi- 
dered  as  a  flandard. 

24.  The  whole  fpaces  or  depths  to  which  fpheres, 

impinging  on  different  refilling  fubttances,  penetrate, 
are  in  the  ratio  compounded  of  the  duplicate  ratio  of 
the  velocities  f  impaft,  the  joint  ratios  of  the  diame¬ 
ters  and  .  (  ^  c  gravities  of  the  fpheres,  and  an  in¬ 

verfe  ratio  Ox  \  abfolute  forces  whereby'  the  fubttan¬ 
ces  refill  the  p*  grefs  of  the  fpheres. 

5  F  Mr 
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*\ution  of  Mr  Atwood  concludes  this  fe£tion  with  fome  pro- 

tj  '*IC<‘  Hems  relative  chiefly  to  military  projedliles  ;  and  in  his 
next  fedlion  (the  4th)  coniiders  the  rectilinear  mo¬ 
tion  of  bodies  acted  upon  by  forces  which  vary  in  fome 
ratio  of  the  dittances  from  a  fixed  point.  This  fec- 
tion  chiefly  relates  to  the  powers  of  gravity  and  pro¬ 
jection,  by  which  the  celeftial  bodies  are  actuated,  and 
which  confequently  chiefly  regards  attronomy  and  the 
motion  of  pendulums  ;  though  there  are  likewife  fome 
curious  particulars  relating  to  the  action  of  comprefled 
air,  the  vibration  of  mufical  firings,  and  the  undula¬ 
tion  of  fluids.  The  fifth  feCtion  confiders  the  motion 
of  bodies  immerfed  in  fluids  ;  but  the  fixth  treats  of 
a  fubjedt  which  properly  belongs  to  mechanics,  .viz. 
the  communication  of  motion  to  bodies  revolving  round 

Gf  rctat  -  an  aX*S* 

jnotioin  °  ^  treating  this  fubjefl  Mr  Atwood  obferves,  that 
in  the  former  part  of  his  work  he  had  fuppofed  the  ac¬ 
celerating,  as  well  as  refitting,  forces,  to  aCt  upon  the 
body  in  a  ftraight  line  patting  through  the  centre  of 
gravity  of  the  moving  ;  in  which  cafe  every  particle 
of  the  body  mutt  partake  of  the  fame  degree  of  veloci¬ 
ty,  being  equal  to  that  with  which  the  common  cen¬ 
tre  of  gravity  moves.  44  But  (lavs  he)  it  frequently 
happens,  that  a  bodv,  or  fyftem  of  bodies,  is  fo  confli- 
tuted,  that  when  any  force  is  impretted  upon  it,  no  mo¬ 
tion  e*an  be  produced  except  round  a  fixed  axis  ;  fo 
1 1  tat  the  velocity  of  the  particles  which  compofe  the 
fvttem  will  be  greater  or  lefs  according  as  thefe  parti¬ 
cles  are  farther  from  the  common  axis  or  nearer  it. 
Thefe  circumilances  fhonld  be  attended  to,  in  order  to 
afeertain  the  motion  of  revolving  bodies  ;  the  prece¬ 
ding  principles  of  acceleration  being  not  wholly  of 
themfelves  fufficient  for  that  pnrpofe. 

“In  this  invelligation  two  things  mutt  be  attended 
to.  r.  The  moving  force  by  which  the  revolving  mo¬ 
tion  is  generated  ;  and,  2.  The  ineitia  of  the  parts  of 
which  the  fyflcm  is  compofed.  The  moving  force  ex¬ 
erted  on  any  given  particle  of  the  fyilem,  as  well  as  its 
ineitia,  depends  on  its  dittance  from  the  axis  of  mo¬ 
tion,  every  thing  elfe  being  the  fame  ;  and  if  both 
thefe  be  afeertained,  the  abfolute  acceleration  of  the 
particle  will  be  determined,  and  confequently  the  ab¬ 
folute  velocity  generated  in  a  certain  time.  The 
methods  therefore  of  determining  thefe  forces  in  any 
given  circuinftance  fhonld  next  be  deferibed. 

“  Let  AFGH  (fig.  112  )  reprefent  the  circumfe¬ 
rence  of  a  wheel  which  turns  in  its  own  plane  round 

horizontal  axis,  patting  through  its  centre  ;  and  let 
a  weight  P,  fixed  at  the  extremity  of  a  fine  AP, 
communicate  motion  to  the  wheel.  Moreover,  let 
the  whole  weight  of  the  wheel  be  Qj  and  fnppofe  this 
weight  to  be  colle&ed  uniformly  into  the  circumfe¬ 
rence  AFGH;  then,  during  the  defeent  of  the  weight 
P,  each  point  of  the  circumference  mutt  move  with  a 
velocity  equal  to  that  with  which  P  defeends  ;  and 
confequently,  fince  the  moving  force  is  the  weight  P, 
and  the  mafs  moved  P-f  the  force  which  accelerates 
P  in  its  defeent  will,  by  Prop.  14.  be  that  part  of  the 
accelerating  force  of  gravity  which  is  expretted  by  the 

.  P 

fraction  The  velocity,  therefore,  which  is  ge¬ 

nerated  in  P  in  any  given  time,  is  found  from  the 
rules  before  demonftrated;  ‘Thus,  fuppofing  Q^to  be 
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equal  to  P,  then  will  {•  ;  and  the  weight  P 

will  be  accelerated  by  a  power  which  is  to  that  of  gra-  ^  ^  ^ 

vity  as  1  to  2  ;  and  fincc  gravity  generates  in  bodies 
which  defeend  for  one  fecond  of  time  near  the  earth’s 
furface  a  velocity  of  32^.  feet  in  a  fecond  ;  it  follows, 
that  the  weight  P  will  in  the  fame  time  have  acquired 
a  velocity  of  i6yV  feet  in  a  fecond  only. 

“  The  parts  of  the  weight  Q^which  are  uniformly 
difpofed  over  the  circumference  AFGH,  balance  each 
other  round  the  common  centre  of  gravity  S  ;  their 
weight  therefore  is  of  no  effect  in  accelerating  or  re¬ 
tarding  the  defeent  of  P  :  and  this  will  be  the  cafe 
whenever  the  axis  of  motion  pafl’es  through  the  com¬ 
mon  centre  of  gravity.  But  in  order  to  render  the 
properties  of  rotatory  motions  more  obvious,  it  will 
be  convenient  to  difpofe  the  parts  of  the  revolving  fy¬ 
ftem  fo  that  the  axis  of  motion  (hall  not  neeettarily 
pafs  through  the  common  centre  of  gravity  :  thus,  in- 
ltead  of  having  the  weight  (^uniformly  dipofed  over 
the  circumference  AFGH,  let  it  be  collected  into  any 
point  Here  it  is  manifeft,  that  if  the  mafs  QJ>c  1 
a£ted  upon  by  gravity,  the  force  which  communicates 
motion  to  the  fyilem  round  8  will  be  variable,  it  being 
the  greateft  when  8QJs, horizontal,  and  gradually  di- 
minifhing  tall  Q^has  arrived  at  its  lowttt  point.  Eut 
as  we  fhould  begin  with  the  mott  fimple  cafes,  the  mo¬ 
ving  force  mull  be  conflant.  This  will  be  effected  by 
fuppofing  the  mafs  which  is  collected  in  Q^_to  be  de- 
ftitute  of  weight,  and  to  pottefs  inertia  only.  It  follows 
therefore,  that  during  the  revolution  of  Qj round  8  as 
an  axis,  the  moving  force  will  be  eonttantly  equal  to 
P,  and  the  mafs  moved  zzP-f-Q.  Confequently  the 
force  which  accelerates  the  defeendiiig  weight,  or  any 
point  iu  the  circumference,  will  be  that  part  of  gnu 
.  v  P 

vity  which  is  expretted  by  the  fra&ion  p — q  as  be¬ 
fore.  ^ 

44  In  thefe  cafes,  the  force  which  communicates  mo¬ 
tion  to  the  fyilem  has  been  fuppofed  a  weight  or  bo¬ 
dy  afted  upon  by  the  earth’s  gravity,  ami  confeqnent- 
Iy  eonflitutes  a  part  of  the  mafs  moved,  at  the  fame 
time  that  it  a6ts  as  a  moving  force  :  blit  motion  may 
be  communicated  by  a  force  which  fliall  add  nothing 
to  the  ineitia  of  the  matter  moved:  and  it  will  he  con¬ 
venient  in  many  deinonflrations  to  aflame  the  force  of 
this  kind;  and  in  this  cafe  we  have  not  to  take  the  in¬ 
ertia  into  the  account.  Thus  if  any  number  of  bodies 
without  gravity  collected  into  the  points  F,  H, 

(fig.  112.)  are  caufed  to  revolve  round  the  axis  8,  by 
moving  force  P,  the  force  which  accelerates  thefe  bo- 

P 

dies  in  their  revolution  will  be  pXpjTjTQj  provided 

the  bodies  F,  H,  Q^,  be  difpofed  at  a  dittance  from 
the  axis  of  motion  equal  to  the  radius  of  the  circle 
AFGH,  at  the  circumference  of  which  the  moving 
force  P  is  applied. 

44  I11  the  preceding  example,  F,  H,  Q,  &c.  have 
been  fuppofed  to  move  with  the  fame  velocity  ;  hut 
when  bodies  revolve  at  unequal  dittances  from  the  axis, 
their  v  Jocities  of  motion  being  different,  other  rules 
will  be  ueceffary  to  determine  the  force  whereby  any- 
given  point  of  the  fyilem  is  accelerated.  In  demon- 
ftiating  the  properties  of  rotatory  motion,  the  revol- 
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Moti  n  of  ving  fyflem  may  be  fuppofed  to  confift  of  one  or  more 
lio  lies.  cf  tlie  bodies  A,  B,  C:  the  magnitude  of  tlicfe  may 
]tC  fuppofed  cvanefcent ;  bccaufe,  were  the  contrary 
fnppofition  adopted,  the  particles  in  each  body  would 
l  e  impelled  by  different  moving  forces*  and  exert  dif¬ 
ferent  degrees  of  inertia  in  oppofition  to  the  commu¬ 
nication  of  motion.  B«:t  the  force  which  impels  each 
individual  particle,  and  the  effects  of  its  inertia  in  dif- 
firert  circum dances,  mnfl  be  known  before  the 
acceleration  of  the  whole  fyflem  can  be  determined. 

“  The  bodies  A,  B,  and  C,  which  may  be  termed, 
according  to  the  ideas  juft  deferibed,  material  points, 
arc  imagined  to  he  conncCled  together  by  fome  per¬ 
fectly  rigid  fubflance,  fo  as  always  to  pofl’efs  the  fame 
fituation  in  refpcCl  to  each  other  :  and  confer] uently 
no  motion  can  be  produced  in  any  of  them,  excepting 
that  all  revolve  at  the  fame  time  round  the  common 
axis  of  motion. 

“  All  the  points  in  this  imaginary  fubftance,  by 
which  the  parts  of  the  fyftem  are  connected  toge¬ 
ther,  partake  of  the  fame  angular  motion,  deferibing 
circles  round  the  common  axis  S.  A  force  P  therefore 
being  applied  to  any  point  in  the  plane  of  its  motion, 
and  in  the  direction  of  any  line  in  that  plane  which 
paffes  not  through  the  axis,  will  communicate  an  equal 
angular  motion  to  the  whole.  Thus  kt  B  (fig.  113.) 
reprefent  a  material  point  moveable  about  an  axis  ot 
motion  pairing  through  S.  With  the  radius  SD  de¬ 
scribe  a  circle  DGH.  Now  if  B  be  conncfltd  with 
ever)'  point  in  the  area  of  this  circle,  which  is  an  in¬ 
dexible  fubflance,  no  force  can  he  applied  to  move  the 
circle  but  what  mull  communicate  the  fame  angular 
motion  to  lk  Let  the  force  be  applied  at  the  point 
D;  it  is  manifefl,  that  in  order  to  render  its  effects 
condant,  the  inclination  (J  its  dire&ion  to  SD  mull 
be  al\va)s  the  fame,  and  in  a  given  plane  ;  and  the  mod 
obvious  method  of  cfTe&ing  this,  either  in  eoniidering 
the  fubjecl  theoretically,  or  in  the  prn&ical  ill  11- 
llration  of  it,  is  by  applying  a  thin  and  flexible  line 
GHDP  round  the  circumference  of  the  circle  DGH, 
and  firetching  this  line  by  a  given  moving  force  JP. 
Here  it  is  plain,  that  in  whatever  part  the  point  D  is 
fituated,  the  effects  of  the  force  P  will  be  the  fame  as 
if  it  were  dircdlly  applied  to  D  in  the  direction  of 
the  plane  of  motion,  and  perpendicular  to  SD,  and 
the  point  B  will  revolve  with  the  fame  abfolute  and 
angular  velocity  in  both  cafes. 

“  Let  now  ABC  (fig.  1 14.)  be  a  fyflem  of  bodies 
of  cvanefcent  magnitude  and  without  gravity,  move¬ 
able  about  an  axis  of  motion  which  paffes  through  S  ; 
it  mud  be  obftrved,  that  the  imaginary  fubllance  by 
which  the  parts  of  the  fyflem  ABC  are  conncCled,  mult 
contribute  nothing  either  by  its  weight  or  inertia  to 
accelerate  or  retard  the  motion  of  the  material  points 
A,  B,  C,  which  are  caufed  to  revolve  by  the  a&ion 
of  the  given  and  condant  force  1\  applied  at  the  dif- 
tance  From  the  axis  SD.  The  abfolute  force  of  P  to 
move  D,  or  any  point  of  the  circumference,  will  be 
P  ;  but  the  communication  of  motion  to  this  point  D 
is  refilled  by  the  inertia  of  the  bodies  A,  B,  C;  which 
being  moved  with  different  velocities,  and  afteci  ou  by 
different  moving  forces,  their  inertia  will  not  he  edi- 
tnated  by  their  quantities  of  matter  only,  according 
to  the  laws  obferved  in  rc&ilinear  motion  :  the  force 
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which  accelerates  D,  therefore,  car.not  be  obtained!))'  Mn**o*oi 
dividing  P  by  A+B-f-C;  but  if  an  equivalent  mafs, 
or  a  quantity  of  matter,  can  be  nfligned,  which  being 
collected  into  any  points  of  the  circumference  n,b,  r, 
will  canfe  an  inertia  or  refinance  to  the  motion  of  D 
equal  to  that  exerted  by  the  particles  A,  B,  C,  when 
revolving  at  their  refpt*<ilive  diflances,  the  force  which 
accelerates  the  circumference  or  any  point  in  it  D  will 
be  determined.  Thus,  let  the  mafs  Q^,  when  collc&cd 
into  r ,  he  fucli  as  will  he  equivalent  in  its  inertia  to 
A,  when  revolving  at  the  diflance  SA  ;  alfo  let  R  he 
the  mafs  colle&cd  into  /,  which  is  equivalent  to  C 
w  hen  revolving  at  the  diflance  SB  ;  and  let  T,  the  mafs 
colledled  into  C,  be  equivalent  to  C  when  revolving  at 
the  diflance  SC  ;  then  w  ill  the  mafs  m&vcd  by  the 
force  P  he  O  p  R-f-T  ;  and  t lie  force  which  accele- 

p 

rates  the  circumference  — qp>  ^eing  ecllla^  to 

tliat  by  which  the  circumference  or  any  point  in  it  is 
accelerated  when  the  point  con  fills  of  A  and  B  and 
C,  revolving  at  the  refpeftivc  diftances  from  the  axis 
of  motion  SA,  SB,  SC.”  7. 

Our  author  now  proceeds  particularly  to  i  veftignte  re',(f  * 

the  motion  of  revolving  bodies  in  ahnofl  all  poflibk 
circumflunces,  deducing  from  his  proportions  many 
( om  lufions  Very  ufefnl  in  practical  mechanics.  Many  „ 
of  tliefe.  regaid  the  pendulum,  and  are  therefore  taken 
notice  of  under  that  article  ;  others  more  immediately 
relate  to  the  parts  of  mechanics  particularly  treated  of 
in  this  article  :  the  principal  of  which  follow. 

j.  Tj;e  force  which  accelerates  the  centre  of  gravttv 
of  a  fplieie,  while  it  rolls  down  an  inclined  plane,  is  to 
the  force  by  which  it  would  he  accelerated  were  it  m 
Aide  in  the  ratio  of  five  to  feven.  As  our  limits  will 
not  admit  of  inferting  at  length  the  demor.ftration  of 
this  and  other  proportions,  we  (hall  in  this  only  ob- 
ferve,  that  w  hen  a  wheel  or  a  fpliere  ro»hy  the  circum¬ 
ference  goes  backward,  while  the  centre  moves  for¬ 
ward;  which  retrograde  motion  mull  of  neceiuty  make 
the  ether  flower  than  it  would  otherwife  he:  and  this 
retardation  Mr  Atwood  has  determined  to  be  in  the 
proportion  above-mentioned. 

From  this  proportion  the  following  corollaries  arc 
deduced.  1.  The  abfolute  force  whereby  motion  is 
generated  in  the  circumference  of  a  fphere  in  fuch  a 
fituation,  is  exprefled  by  a  fraction  confiding  of  tw'icc 
the  weight  of  the  fphere  divided  by  feven,  and  multi¬ 
plied  into  another  fraflion  confiding  of  the  height  of 
the  plane  divided  by  its  length  ;  that  is,  fcppoic  the 
weight  of  the  fphere  to  be  reprefented  by  the 
height  of  the  plane  by  b,  and  its  length  by  /,  the  force 
by  which  the  circumference  of  the  fphere  is  impelled 
rv  b 

will  be  reprefented  by  —  X  j.  -2.  In  the  fame  man¬ 
ner,  let  a  cylinder  roll  down  an  inclined  plane,  keep¬ 
ing  the  axis  always  horizontal,  and  the  force  which 
accelerates  the  axis  will  be  reprefented  by  the  fraction 

2  h 
-X  7. 

3  * 

2.  Let  AB  (fig.  1 1  ^.)  reprefent  a  draight  lever 
moveable  round  an  horizontal  axis  of  motion,  which 
paffes  through  S.  Let  the  arms  be  SB>  SA.  Sup* 
pofe  a  weight  W  to  be  affixed  to  the  extremity  of  the; 

5  F  2  fhortev 
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Sorter  arm,  and  to  be  raifed  by  the  weight  P  applied 
at  the  extremity  of  the  longer  arm,  when  the  kvtr  is 
horizontal.  Required  to  determine  the  time  in  which 
W  will  be  railed  through  any  given  height,  the 
weight  and  inertia  of  the  lever  itfclf  not  being  confi¬ 
de  red. 

“  When  there  is  an  equilibrium  (fays  Mr  Atwood) 
on  any  mechanic  powder,  the  proportion  of  the  weight 
ftiflained  to  the  power  fulhiining  it,  will,  in  all  cafe?, 
be  affigned  from  having  given  the  dimenlions  of  the 
mechanic  power.  An  equilibrium  having  been  once 
formed,  the'  fmalkfl  addition  of  weight  will  caufe  the 
body  to  which  it  is  applied  on  cither  fide  to  preponde¬ 
rate.  In  this  cafe  a  certain  degree  of  motion  is  gene¬ 
rated  ;  and  lince  the  ufes  of  the  mechanic  powers  are 
•*ot  only  to  fuflain  forces  in  equilibrio,  but  to  raife 
weights  and  overcome  refinances,  it  is  a  problem  of 
principal  confequence  to  allign  the  abfolute  quantity 
of  motion  generated  by  a  known  moving  force  in  gi¬ 
ven  circumllances.”  The  general  folution  of  the  pro¬ 
blem  is  as  follows  : 

“  Let  AB  be  the  lever,  W  the  weight  moved  by 
the  power  P  ;  each  acting  in  a  direction  perpendicular 
to  the  horizon.  Let  G  be  the  common  centre  of  gra¬ 
vity  of  the  whole  fyftem,  including  the  weights  P  and 
\Y  with  the  lever  itfclf 5  and  o  the  centre  of  ofcilia- 
tion  *,  when  AB  vibrates  round  the  axis  S  ;  the  force 
which  accelerates  B  when  the  lever  is  horizontal 

SGXSB  SB  f  x  Tf  1  •  1  t*  1  * 

=  -  a —  (c).  11  this  be  put  :=F,  the  time 

SGxSO  SO  v  ^ 

wherein  P  defeends  through  a  perpendicular  fpace  .v, 
and  confequently  wherein  W  attends  through  the  cor- 

S  A 

refponding  fpace  ;  then  Jy  X 

SO 
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3.  Let  ABC  (fig.  1 16.)  reprefent  a  wheel  and  axle, 
its  weight  w,  and  let  the  axis  be  horizontal ;  having 
a  given  weight  Q^ap plied  to  the  ciicnmflrence  of  the 
axle,  and  P  applied  to  the  circumference  of  the  wheel 
in  order  to  raife  Required  to  aflign  the  fpace  de- 
feribed  by  the  elevated  weight  Qjn  any  given  time. 
The  folution  of  this  problem,  without  attending  to  the 
demonil ration,  is  this.  Having  found  the  accelerating 

,  •  t  ,  .  PxSD— QxSAxSA 

power,  whicn  here  is  —  - 

wXSR*(e.)  -f/OsSD’+QxSA1 
All  this  he  puts  r:F  ;  and  then  /  being  =193  inches 
as  before,  the  fpace  defci  ibed  by  Qjn  any  number  of 
feconds  will  be  ~  the  fquare  of  that  number  of  fcconds 
multiplied  into  /F.  On  this  propofition  our  author 
makes  the  following  obfervations. 

“  Whenever  motion  is  communicated  to  a  body,  a 
certain  refinance  mull  have  been  overcome  by  the  mo¬ 
ving  force.  This  ref: llance  is  of  various  kinds.  1. 
The  inertia  of  the  mafs  moved,  whereby  it  endeavours 
to  perfevere  in  its  Hate  of  quiefccuce,  or  of  uniform 
inotioq  in  a  right  line.  2.  That  of  a  weight  or  other 
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abfolute  force  oppofed  to  the  a&ion  of  the  moving  Motion  0f 
powrer.  3.  Obllacles  upon  which  the  moving  body  bodies, 
impinging  is  retarded  in  its  progrefs  :  fuch,  for  ex-  v— -w 

ample,  is  the  refinance  which  ariies  from  the  particles 
of  a  fluid  thro*  which  11  body  moves.  'The  eftimation  of 
thefc  refinances,  and  their  effects  in  retarding  the  mo¬ 
tion  of  bodies  adtedon  hy  a  given  force,  are  deducible 
from  the  laws  of  motion,  and  conflitute  a  part  of  the 
folution  of  alrnofl  all  problems  relating  to  the  motion 
of  bodies. 

“  The  moving  forces  alfo  are  of  various  kinds,  viz. 

The  power  of  grav  ity,  mufcular  power,  the  impadt  of 
bodies,  folid  and  fluid,  &c.  It  has  been  fhown,  that 
the  cflcdls  of  thefc  moving  forces  which  are  exerted  on 
bodies  in  order  to  create  motion,  exclufive  of  the  re¬ 
finance  oppofed  to  them,  depend  on  the  various  cir- 
cumflances  of  the  time  in  which  they  adl,  and  on 
the  fpaces  .through  which  the  bodies  moved  are  im¬ 
pelled,  See. 

“  Thefc  confiderations  are  urged,  to  fliovv,  that  from 
the  great  variety  of  undetermined  conditions  which 
may  enter  into  mechanical  problems,  there  mull  of 
courfe  he  various  methods  ol  producing  the  fame 
mechanical  effedb  :  and  it  is  a  very  material  part  of  the 
art,  coniidered  either  in  a  theoretical  or  practical  view, 
to  proportion  the  means  to  the  end,  and  to  effect  this 
with  all  the  advantages  which  the  nature  of  the  cafe  is 
capable  of.  It  is  the  due  obfervation  of  thefe  parti¬ 
culars  which  contributes  to  render  mechanic  initrn- 
ments  complete,  and  the  neglect  of  them  defective,  in 
their  conllru&ion.  This  proper  choice  of  means  to 
produce  mechanical  effects,  is  frequently  the  refult  of 
long  continued  experience  independent  of  all  theory  ; 
the  knowledge  of  which,  however,  when  applied  to 
practice,  would  fave  the  artifl  much  time  and  trouble, 
as  well  as  would  be  productive  of  other  advantages, 
which  experience  alone  mutt  be  deflitute  of.” 

4.  ABC  (fig.  i)6.)  is  a  wheel  and  axis  moveable 
round  an  horizontal  axis,  which  pafTes  through  S. 

Suppofe  a  giveD  weight  Q^  which  is  applied  to  the  cir¬ 
cumference  of  the  axle  ;  let  it  be  required  to  aflign 
the  proportion  of  the  radii  of  tiie  wheel  and  axle,  fo 
that  the  time  in  which  the  weight  Qjifcends  through 
any  given  fpace  fhall  be  the  leall  poffible.  In  this 
cafe,  fuppofing  the  radius  of  the  wheel  to  be  10 
inches,  and  its  weight  20  ounces  ;  let  the  radius  of 
the  axle  SA  =  1  inch,  the  weight  to  be  raifed  thro* 
any  given  fpace  to  be  100  ounces,  the  moving  force 
by  which  it  is  railed  to  be  33  ounces  ;  then  the  di- 
flance  of  the  centre  of  gyration  from  the  axis  is  \/ 50 
inches;  and  the  length  of  the  radius  fought  is  Q.55 
inches. — If,  inllead  of  railing  the  weight  perpendicu¬ 
larly,  it  lie  required  to  draw  it  horizontally,  and  to 
aflign  the  diltancc  SI),  at  which,  if  a  given  force  P  be 
applied,  the  time  of  describing  a  given  fpace  fhall  be 
the  leail,  and  the  moment  of  q  the  greatcfl  poflible, 
we  have  the  following  conclufion.  “  Let  the  quan¬ 
tity  of  matter  to  be  drawn  along  the  plane  be  four 
times  greater  than  that  which  is  contained  in  the  mo¬ 


te)  This  he  had  formerly  proved  when  treating  of  pendulums. 

(d)  I  is  here  put  for  193  inches,  the  fuppofed  velocity  of  the  weight  P. 
(k)  R  is  the  centre  of  gyration  of  the  wheel. 


Set. 

M  <»> 
lie*: 
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of  ving  force  ;  the  radius  of  the  axle  SA  being  given  ; 

5>  in  order  that  it  may  be  impelled  with  the  greateli  ve- 
locity  poflible  and  with  the  greateli  moment,  tlic  ra¬ 
dius  of  the  wheel  fhould  be  double  that  of  the  axle 
when  the  inertia  of  the  wheel  is  not  confidered. 

5.  Let  ARCH  (fig.  117.)  be  a  fyftem  of  bodies 
moveable  round  a  vertical  axis  which  pafles  through 
the  common  centre  of  gravity  of  the  fyilem.  Suppofe 
LEG  to  be  a  wheel,  the  axis  of  which  is  vertical,  and 
coincident  with  that  of  the  fyftem  ;  let  motion  be 
communicated  by  means  of  a  line  going  round  this 
wheel,  the  firing  DP  being  flretehed  by  a  given  weight 
P  ;  let  it  be  required  to  aflign  tire  radui^  of  the  wheel 
EGD,  fo  that  the  angular  velocity  communicated 
to  the  fyilem  may  he  the  greateli  poflible.  Here, 
fnppofmg  the  moving  force  to  be  one-fourth  of  the 
weight  of  the  fyilem,  it  lhould  be  applied  at  a  dillanee 
from  the  axis  equal  to  twice  the  dillanee  of  the  centre 
of  gyration,  in  order  to  produce  the  greateli  poflible 
angular  \elocity  in  a  given  time 

“  In  order  (lays  Mr  Atwood)  to  intricate  the  ac¬ 
tion  of  a  moving  force  againfl  a  weight  to  be  railed, 
or  refillance  to  be  overcome,  a  combination  of  two  or 
more  mechanic  powers  is  frequently  made  life  of.  Let 
p  ( lig.  1  18.)  be  a  power  applied  by  means  of  a  line 
to 
th 

any  other  vertical  wheel  B  ;  fo  that  the  circumference 
of  the  wheel  B  may  always  move  equally  fall  with  that 
of  the  axle  which  belongs  to  C  ;  let  alio  the  axle  of  B 
communicate  motion  to  a  vertical  wheel  A,  to  the 
axle  of  which  a  weight  q  is  fufpended,  fo  as  to  adt  in 
oppofition  to  p  ;  moreover,  let  the  ratio  of  Inn  to  1  be 
the  fum  of  the  ratios  of  the  radius  of  each  wheel  to 
that  of  its  axle  :  then,  if  plum  =.  <7,  the  two  weights^ 
and  q  will  fuilain  each  other  in  equilibrio  ;  but  if  plmn 
be  at  all  greater  than  q ,  the  equilibrium  will  be  de¬ 
ft  royed  and  our  author  gives  a  method  of  calcula¬ 
ting  the  quantity  of  motion  communicated  in  certain 
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tude  that  from  which  a  body  mull  defeend  freely  from  Motion  of 
reft  by  gravity,  in  order  to  acquire  that  velocity.  Tliis^ 
will  he  the  moving  force  which  impels  the  body  when 
quiefeent  or  juft  beginning  to  move;  but  after  it  has 
acquired  fome  motion,  the  impulfivc  force  of  the  body 
will  be  diminifhed;  being  the  fame  as  ii  the  body  were 
quiefcent>  and  the  water  impinged  upon  it  with  the 
difference  of  the  former  velocities.  Wherefore  the 
altitude  of  the  column  of  the  fluid,  which  is  equal  to  its 
impelling  force,  will  he  always  as  the  difference  be¬ 
tween  the  velocity  of  the  impact  and  that  of  the  body 
itfelf ;  and  fince  the  altitudes  from  which  bodies  fall 
from  reft  arc  in  a  duplicate  ratio  of  the  velocities  ac¬ 
quired,  it  follows,  that  the  force  of  the  impact  will  be 
111  a  duplicate  ratio  of  the  difference  between  the  velo¬ 
city  of  the  wheel  and  that  of  the  impact. ”  1  he  fol¬ 

lowing  is  the  ronclufion  drawn  by  Sir  Atwood  con¬ 
cerning  the  velocity  :  Putting  A  for  the  weight  of 
the  column  of  water  when  the  wheel  is  quiefeent;  V 
the  velocity  with  which  it  impinges  on  the  boards  II, 

&c.  and  v  the  velocity  of  the  circumference  fought ;  W' 

the  weight  of  the  wheel ;  then  yz=.  V — V  X  ~  X  f  • 

A  o  i 


7.  Every'  other  thing  remaining  the  fame,  let  the 

0  .  . .  .  .  weight  \V  be  varied  ;  and  let  it  be  required  to  aflign 

the  vertical  wheel  C  ;  fuppofe  the  circumference  of  tjle  \\r9  f()  t]mt  when  the  wheel  has  acquired 

e  axle  Iv  to  be  in  contact  with  the  circumfci  ente  of  uniform  velocity,  the  moment  of  W  may  be  the 

4  AxSl 

greateli  poflible.  Here  the  weight  r= 

8.  Having  given  a  weight  W  to  be  railed  by  the 
adlion  of  the  ft  ream  of  water,  the  force  of  which  is 
—  A  againfl  a  quiefeent  furface  ;  let  it  be  required  to 
alfign  what  mull  be  the  proportion  between  the  radius 
of  ihc  wheel  and  that  of  the  axle  fo  that  the  uni¬ 
form  velocity  of  the  afeending  weight  may  be  the 
greateli  poflible.  Here  the  length  of  the  radius 

—  — — -  Hence  he  concludes,  that  if  the  vclo- 

4  A 

city  with  which  the  water  impinges  againfl  the  boards 


cylinders,  and  the  ufe  of  balaft-wheeh  in  machines,  of 
which  mention  has  already'  been  made  ;  and  having  dif- 
cufled  thefe  fubjefts,  be  next  conies  to  treat  of  the  ac¬ 
tion  of  a  ft  ream  of  water  upon  a  wheel  revolving  round 
an  horizontal  axis. 

6.  Let  ABC  (fig.  J19.)  reprefent  a  water- wheel 
which  revolves  round  an  horizontal  fixed  axis,  palling 
through  its  centre  S.  Suppofc  l)Eb  to  be  the  axle 
of  this  wheel,  and  that  a  weight  W  is  affixed  to  a  line 

. vhcel 
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(^fays  Mr  Atwood)  which  communi-  Atwood’s* 
cates  motion  to  v\  ater- wheels,  and  the  refiftances  which  obferva- 
are  occafioned  by  friftion,  tenacity,  and  various  other 
caufes,  render  the  application  of  the  theory  of  mecha-mill8<* 
nics  to  praftice,  in  thefe  cafes,  extremely  difficult. 

It  is  probably  from  this  reafon,  that  the  conftrudlion 
of  machines  moved  by  the  force  of  water,  &c.  has 
l>cen  almoil  wholly  pradical,  the  heft  improvements 
having  been  deduced  from  continued  obfervation  of 
the  refults  produced  in  given  circumftances ;  whereby 


)W;  fo  wound  iound  the  axle,  hat  _,l,ne  th  ™  --  _  f  correft;ot,  ()f  ,1TOf,  and  varied  experience 

,s  driven  round  its  own  plane  by  the  force  of  the  wa-  E  c.ffeftual>  havc  fupplied  the  place  of  a. 

e  weieht  W  may  be  railed  .»  a  invention  from  the  laws  of  motion. 


Ur  impinging  at  I,  the  weight  W  may 
vertical  line  ;  having  given  the  area  of  the  boards  II, 
againfl  which  the  llrearn  impinges  perpendicularly, 
and  the  altitude  from  which  the  water  defer  nds,  it  is 
required  to  alhgn  the  greateli  velocity  with  winch  the 
wheel  can  revolve. 

“  When  a  dream  of  any  fluid  (fays  he)  impinges 
perpendicularly  againft  a  plain  and  quiefeent  furface, 
the  exadl  quantity  of  the  moving  force  is  equal  to  the 


44  This  fenns  to  be  the  bed  method,  as  far  as  re¬ 
gards  the  p  radii  cal  coiiftruAion  of  thefe  machines,  the 
nature  of  the  cafe  will  admit  of;  for  although  there 
may  be  two  ways  leading  ultimately  to  the  fame  truths,. 
i.  e .  a  direct  hmTt  igat  ion  from  the  laws  of  motion 
and  long  continued  obfervation,  independent  of  the¬ 
ory,  the  latter  is  frequently  the  moll  cafy  and  inteL 
ligible, 


~ - -n — -  ,  r  r  r;  i  •  iirrit>;e,  although  lefs  direft  and  lefs  fcicntiiic  ;  the 

weght  of  a  column  of  the  fluid,  the  baa  l'f .  former  being  icaccdfibia  to  tliofe  who  pofl'efs  the  cle- 

the  area  upon  which  the  fluid  impinges,  and  the  ci.i-  military" 
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mcntary  parts  of  mechanics  only*.  It  is  in  Vain  to  at- 
.  te111?*  l^Ri  application  of  the  theory  of  mechanics  to 
the  motion  of  bodies,  except  every  canfe  which  can 
fcnfibly  influence  the  moving  power  and  the  refinance 
to  motion  be  taken  into  account:  if  any  of  thefe  be  omit¬ 
ted,  error  and  inconfiftency  in  the  coneluiions  dedu¬ 
ced  lnvifl  be  the  confequenee.  It  was  at  one  time 
iuppofed,  from  this  inadequate  application  of  the  the¬ 
ory,  that  the  fame  laws  of  motion  would  not  extend 
to  all  branches  of  mechanics,  but  that  different  prin¬ 
ciples  were  to  be  accommodated  to  different  kinds  of 
motion.  If  this  were  truly  the  cafe,  the  fcicnce  of 
mechanics  would  fall  fhort  of  that  fupeiior  excellence 
and  extent  which  it  is  generally  allowed  to  poflefs. 
For  it  is  probable,  that  there  is  no  kind  of  motion 
but  what  may  be  referred  to  three  cafy  and  obvious 
proportions,  the  truth  of  which  it  is  impofiible  to 
doubt  :  and  if  we  are  not  enabled  to  inveitigale  the 
v  fie  els  from  the  data  in  all  cafes,  the  deficiency  mult 
not  be  imputed  to  the  fcience  of  mechanics,  but  to  the 
want  of  methods  of  applying  mathematics  to  it. 

44  This  may  be  illuflrated  by  an  example,  in  order 
to  fhow  that  the  motion  communicated  to  water-wheels, 
however  complicated  the  data  may  be,  is  equally  re¬ 
ferable  to  the  laws  of  motion,  with  the  effects  of  the 
moil  uncompounded  force.  If  a  flream  of  water  falls 
perpendicularly  on  a  plain  furfuce,  the  moving  force 
ariiing  from  the  impact  only  is  equal  to  the  weight  of 
a  column  of  water,  the  bafe  of  which  is  the  furface 
upon  which  the  water  impinges,  and  altitude  that 
through  which  a  body  liiuft  fall  to  acquire  the  velocity 
of  impact.  If  the  inclination  of  the  flream  to  the 
furface  fliould  be  changed,  the  force  exerted  in  a  di¬ 
rection  perpendicular  to  the  plane  will  be  dimiuifhed 
in  a  duplicate  ratio  of  the  radius  to  the  fine  of  incli¬ 
nation  ;  the  furface  on  which  the  water  impinges  re¬ 
maining.  Now,  when  the  waterfalls  on  the  boards  of 
a  water-wheel,  the  direction  of  the  flream  makes  diffe¬ 
rent  angles  with  the  planes  of  thofe  boards;  for  flnee 
the  particles  of  water  defeend  111  curve  lines,  they  will 
flrike  any  plain  furface  in  the  direction  of  a  tangent 
to  the  curve  on  the  point  of  impact.  Moreover,  the 
frig*  up.  water  will  itrike  the  higher  boards  TT  with  lefs  velo¬ 
city,  and  in  a  direction  more  inclined  to  their  planes, 
than  the  lower  ones  II  ;  it  is  alfo  to  be  confidered, 
that  the  flream  will  impinge  on  the  boards  at  different 
diflances  from  the  axis  of  motion:  all  which  circmn- 
flanets  mull  be  taken  into  account,  to  find  the  force 
which  tends  to  communicate  motion  to  the  wheel 
when  quiefeent;  and  when  motion  lias  been  com¬ 
municated,  die  force  of  the  flream  to  turn  the  wheel 
will  be  determined  in  the  manner  already  mentioned. 
But  this  is  not  the  only  confideration  which  affeCts  the 
moving  force:  The  force  hitherto  coniidercd  lias  been 
fuppoftd  to  proceed  from  the  impact  of  the  particles 
only  ;  in  which  cafe,  each  particle  after  it  has  flruck 
the  board  is  imagined  to  be  of  no  other  effect  in  com¬ 
municating  motion:  but  this  is  not  wholly  the  cafe; 
for  after  the  particle  has  impinged  on  the  board,  it 
will  continue  fome  time  to  operate  by  its  weight;  and 
this  time  will  be  longer  or  fhorter  according  to  the 
different  conftructions  of  the  wheel.  In  the  overfhot 
wheel,  the  continuance  of  the  preffure,  anting  from  the 
w  eight  of  the  water,  willbe  longer  than  in  the  underfhot, 
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the  force  which  arifes  from  the  impact  of  the  water  M0:bn  C{J 
being -nearly  the  fame  in  each  cafe.  The  whole  mo-  H 

ving  force,  therefore,  will  confift  of  the  impact  deter- ' - ^ 

minable  as  above,  and  of  the weight  of  the  waterdcfccnch 
ing  along  with  the  circumference,  and  communicating 
additional  motion  to  it:  this  entire  moving  force  being 
determined  either  by  theory  or  experience,  may  b- 
denoted  by  A.  After  the  moving  force  which  impel* 
the  circumference  has  been  determined,  the  refinance 
to  this  force  mult  be  found  ;  for  on  the  proportion 
between  the  moving  force  and  the  refiitance,  the  ac¬ 
celeration  of  the  machine  will  depend.  This  refill  - 
ance  is  of  various  kinds:  i.  That  of  inertia.  2.  If 
the  machine  is  of  that  kind  which  raifes  weights,  fuch 
for  inftance  as  water  ;  the  weight  raifed,  allowing  for 
its  mechanical  effect  on  the  point  of  which  we  define 
to  know  the  acceleration,  lmiil  be  fufiduCted  from  the 
moving  force  before  found;  and  this  will  be  n  conflant 
quantity.  There  are  other  refiflances  alfo  liomoge- 
neal  to  weight,  viz.  thofe  of  friction  and  tenacity,  Lc. 
which  are  variable  in  fome  ratio  of  the  machine’s  ve« 
locity  :  and  in  order  to  proceed  with  the  investigation, 
the  exact  quantity  of  weight  which  the  friction  is  equal 
to,  when  the  wheel  moves  with  a  given  velocity,  mult 
be  confidered,  as  well  as  the  variation  of  the  relillanets 
in  refpcCt  to  the  velocities;  which  circumflances  limit 
be  determined  by  experiment.  If  the  force  equiva¬ 
lent  to  the  friCtion,  &C.  be  fubducted  from  the  moving 
force,  the  remainder  will  give  the  moving  power,  by 
which  the  circumference  is  impelled  upon  the  whole  : 
this  being  divided  by  the  inertia  of  the  mafs  moved, 
will  give  the  force  which  accelerates  the  circumfe¬ 
rence. 

The  following  apparatus  has  been  invented  by  Mr  appar.  | 
Atwood,  for  illuflrating  his  doctrines  Concerning  ac-l"b*  r^‘| 
eclerated  motion,  and  lias  been  found  to  anfwcr  the motion 
purpofe  more  completely  than  any  other  we  have  heard 
of;  difcoveiing  at  once  the  quantity  of  matter  moved, 
the  foi ce  which  moves  it,  the  fpace  deferibed  from 
refl,  the  time  of  defeription,  and  the  velocity  ac¬ 
quired. 

1.  Of  the  mafs  mowed.  — 111  order  to  obferve  the  ef¬ 
fects  of  the  moving  force,  which  is  the  object  of  any 
experiment,  the  interference  of  all  other  forces  fliould 
be  prevented:  the  quantity  of  matter  moved,  therefore, 
eoniidering  it  before  any  impelling  force  has  been  ap¬ 
plied,  fliould  he  without  weight;  for  although  it  be 
impofiible  to  ahflraCt  the  natural  gravity  or  weight 
from  any  fubftancc  whatever,  yet  the  weight  may  be 
fo  counteracted  as  to  be  of  no  feniible  effect  in  expe¬ 
riments.  Thus  in  the  inflrument  conflructed  to  ilhi- 
Hi  ate  this  fubject  experimentally,  A,  B,  fig.  1  20.  re- 
prefent  two  equal  weights  affixed  to  the  extremities 
of  a  very  fine  and  flexible  filk  line:  this  line  is  llr etch¬ 
ed  over  awheel  or  fixed  pulley  itbcd>  moveable  round 
an  horizontal  axis:  the  two  weights  A,  B,  being  pre- 
cifely  equal  and  acting  againfl  each  other,  remain  in 
equilibrio  ;  and  when  the  lea  It  weight  is  fuperadded 
to  either  (fetting  aiide  the  effects  of  friction),  it  will 
preponderate.  When  AB  are  let  in  motion  by  the 
action  of  any  weight  w,  the  Turn  A  +  B  -f-  m  would 
conftitute  the  whole  mafs  moved,  but  for  the  inertia 
of  the  materials  which  nnifl  neceflarily  be  ufed  in  the 
communication  of  motion;  thefe  materials  confilt  of,’ 

1.  The 
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:on  of  r,  The  wheel  abed,  over  which  the  line  fadaining  A 
[Jies-  and  B  pafles.  2.  The  four  fri&ion  wheels  on  which 
/  the  axle  of  the  wheel  abcdrefts:  the  ufe  ofthefc  wheels 
is  to  prevent  the  lofs  of  motion,  which  would  be  oc- 
calioned  by  the  friction  of  the  axle  if  it  revolved  on 
au  immoveable  furface.  3.  The  line  by  which  the 
bodies  A  and  B  arc  connected,  fo  as  when  fet  in  mo¬ 
tion  to  move  with  equal  velocities.  The  weight  and 
inertia  of  the  line  are  too  fundi  to  have  fenfible  effedl 
on  the  experiments ;  but  the  inertia  of  the  other  ma¬ 
terials  juil  mentioned  conditnte  a  confulerable  pro¬ 
portion  of  the  mafs  moved,  and  mnft  be  taken  into 
account.  Since  when  A  ami  B  are  put  in  motion, 
they  mull  neceflarily  move  with  a  velocity  equal  to 
that  of  the  circumference  of  the  wheel  abed  to  which 
the  line  is  applied;  it  follows,  that  if  the  whole  mafs 
of  the  wheels  were  accumulated  in  this  circumference, 
its  inertia  would  be  truly  eftimated  by  the  quantity  of 
matte  r  moved  ;  but  fince  the  parts  of  the  wheels  move 
with  different  velocities,  their  efFefts  in  refilling  the 
communication  of  motion  to  A  and  B  by  their  inertia 
will  be  different ;  thofe  parts  which  are  furthell  from 
the  axis  refilling  more  than  thofe  which  revolve  near¬ 
er  in  a  duplicate  proportion  of  thofe  diftanees.  If 
the  figures  of  the  wheels  were  regular,  from  knowing 
their  weights  and  figures,  the  dittunces  of  their  cen¬ 
tres  of  gyration  from  their  axes  of  motion  would  be¬ 
come  known,  and  confequently  an  equivalent  weight, 
which  being  accumulated  uniformly  in  the  circunifc- 
rence  abed,  would  exert  an  inertia  equal  to  that  of  the 
wheels  in  their  conftrudledjforin.  But  as  the  figures 
are  wholly  irregular,  reconrfe  mud  be  had  to  experi¬ 
ment,  to  afiign  that  equivalent  quantity  of  matter, 
which  being  accumulated  uniformly  in  the  circumfe¬ 
rence  of  the  wheel  alcd>  would  re  lilt  the  communica¬ 
tion  of  motion  to  A  in  the  fame  manner  as  the 
iv  heels. 

In  order  to  afeertain  the  inertia  of  the  wheel  abed, 
with  that  of  the  fridlion  wheels,  the  weights  A  B  being 
removed,  the  following  experiment  was  made. 

A  weight  of  30  grains  was  affixed  to  a  filk  line 
(the  weight  of  which  was  not  fo  much  as  *th  of  a 
giain,  and  confequently  too  lUeonfiderable  to  have  fcn- 
fible  effect  in  the  experiment);  this  line  being  wove 
round  the  wheel  abcdy  the  weight  30  grains  ty  de- 
feending  from  red  communicated  motion  to  the  wheel, 
and  by  many  trials  was  obfervtd  to  deferihe  a  fpnee  of 
about  384*  inches  in  3  fcconds.  From  thefe  data  the 
equivalent  mafs  or  inertia  of  the  wheels  will  be  known 
from  this  rule  : 

Let  a  weight  P  (fig.  121.)  be  applied  to  communi¬ 
cate  motion  to  a  fyllem  of  bodies  by  means  of  a  very 
(lender  and  flexible  line  going  round  thew  hetlSLDIM, 
through  the  centre  of  which  the  axis  paffes  (G  being 
the  common  centre  of  gravity,  R  the  centre  of  gravity 
of  the  matter  contained  in  this  line,  and  O  the  centre 
of  ofcillation).  Let  this  weight  defeend  from  red 
through  any  convenient  fpace  /  inches,  and  let  the  .ob¬ 
served  time  of  itsdefeent  be  /  fcconds;  then  if  /be  the 
fpace  through  which  bodies  defeend  freely  by  gravity 
in  one  fecond,  the  eouivalent  weight  fought  zz 
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Here  we  hav^y  zz  30  grains,  /zz 3  fcconds,  /zz:  1 93 
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inches,  j-  =  38.5  inches;  and^l/-P= 

30—1323  grains,  or  2$  ounces.  *  ' 

This  is  the  inertia  equivalent  to  that  of  the  wheel 
abcdy  and  the  fri&ion  wheels  together:  for  the  rule 
extends  to  the  edimation  of  the  inertia  of  the  mafs 
contained  in  all  the  wheels. 

The  refidance  to  motion  therefore  arifing  from  the 
wheel’s  inertia,  will  be  the  fame  as  if  they  were  abfo- 
Intely  removed,  and  a  mafs  of  2 1  ounces  were  uni¬ 
formly  accumulated  in  the  circumference  of  the  wheel 
abed.  This  being  premifed,  let  the  boxes  A  and  B  FI*, 
be  replaced,  being  fufpended  by  the  filk  line  over  the 
wheel  or  pulley  abcdy  and  balancing  each  other:  fup- 
pofe  that  any  weight  m  be  added  to  A  fo  that  it  diall  ' 
defeend,  the  exa£l  quantity  of  matter  moved,  during 
the  defeent  of  the  weight  A,  will  be  afeertained,  for 
the  whole  mafs  will  be  A  +  B+w+2i  oz. 

In  order  to  avoid  troublefomc  computations  in  ad- 
juding  the  quantities  of  matter  moved  and  the  moving 
forces,  fome  determinate  weight  of  convenient  magni¬ 
tude  may  be  affumed  as  a  llandard,  to  which  all  the 
others  are  referred.  This  dandard  weight  in  the  fnb- 
feqiient  experiments  is  ^  of  an  ounce,  and  is  reprefen  t- 
ed  by  the  letter  m.  The  inertia  of  the  wheels  being 
therefore  zz2j-  ounces,  will  be  denoted  by  1 1  7/7.  A 
and  B  are  two  boxes  condrn&ed  fo  as  to  contain  diffe¬ 
rent  quantities  of  matter,  according  as  the  experiment 
may  require  them  to  be  varied  :  the  weight  of  each 
box,  including  the  hook  to  which  it  is  fufpended, 
mi-Joz.  or  according  to  the  preceding  edimation, 
the  weight  of  each  box  will  be  denoted  by  6m;  thefe 
boxes  contain  filch  weights  as  are  reprefented  by  fig. 

122.  each  of  which  weighs  an  ounce,  fo  as  to  be  equi¬ 
valent  to  4  m;  ether  weights  of  -foz.mw,  -^zz/t?, 
and  aliquot  parts  of  ///,  fnch  as  -\my  £77/,  may  be  alfo 
included  in  the  boxes,  according  to  the  conditions  of 
the  different  experiments  hereafter  deferihed. 

If  4}oz.  or  19777,  be  included  in  either  box,  this 
with  the  weight  of  the  box  itfelf  will  be  257/7;  fo  that 
when  the  weights  A  and  B,  each  being  257?;,  are  ba¬ 
lanced  in  the  manner  above  reprefented,  their  whole 
mafs  will  he  50  m,  which  being  added  to  the  inertia  of 
the  wheels  11  ///,  the  fnm  will  be  61  777.  Moreover, 
three  circular  weights,  fuch  as  that  which  is  repre- 
ferited  at  fig.  123.  are  condrnfled  ;  each  of  which  rz 
•J  oz.  or  777  .*  if  one  of  thefe  be  added  to  A  and  one  to 
B,  the  whole  mafs  will  now  become  637/;,  perfectly  in 
equilibrio,  and  moveable  by  the  lead  weight  added  to 
either  (letting  afide  the  effects  of  friction ),  in  the  fame 
manner  precifely  as  if  the  fame  weight  or  force  were 
applied  to  communicate  motion  to  the  mafs  63/77,  ex¬ 
iting  in  free  fpace  and  without  gravity. 

?.  The  moving  Force .  Since'  the  natural  weight  or 
gravity  of  any  given  fubdance  is  conitant,  and  the  ex¬ 
act  quantity  of  it  eafily  edimated,  it  will  be  convenient 
here  to  apply  a  weight  to  the  mafs  A  as  a  moving 
force:  thus,  when  the  fy  dem  confids  of  a  mafs  zz  63777, 
according  to  the  preceding  description,  the  whole  being 
perfectly  balanced,  let  a  weight  -Joz.  or  ///,  fuch  as  is 
reprefented  in  fig.  124.  be  applied  on  the  mafs  A  ; 
this  will  communicate  motion  to  the  whole  fyllem: 
by  adding  a  quantity  of  matter  m  to  the  former  mafs 
63777,  the  whole  quantity  of  matter  moved  will  now 
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-Motion  of  become  64m;  and  tlie  moving  force  being  =  m,  this 
Bodies.  wj]j  gjYe  tbe  force  which  accelerates  the  defeent  of  A 

or  —  part  of  the  accelerating  force  by  which 
64m  64 

the  bodies  defeend  fretly  towards  the  earth’s  furface. 

By  the  preceding  conftriuftion,  the  moving  force 
may  be  altered  without  altering  the  mafs  moved  ; 
for  fuppofe  the  three  weights  777,  two  of  which  are 
placed  on  A,  and  one  on  B  to  be  removed,  then  will 
A  balance  B.  If  the  weights  3  m  be  all  placed  on  A, 
the  moving  force  will  now  become  3  m,  and  the  maf» 
moved  647/2  as  before,  and  the  force  which  accelerates 

the  defeent  of  A=  parts  of  the  force  by 

647/2  64 

which  gravity  accelerates  bodies  in  their  free  defeent 
•to  the  furface. 

Suppofe  it  were  required  to  make  the  moving  force 
2//7,  the  mafs  moved  continuing  the  fame.  In  order  to 
effedl  this,  let  the  three  weights,  each  of  which  =//2, 
be  removed;  /i  and  B  will  balance  each  other;  and  the 
whole  mafs  will  be  61  m:  let  -}  //?,  fig.  124.  be  added  to 
A,  and  im  to  B,  the  equilibrium  will  flill  be  preferverd, 
and  the  mafs  moved  will  be  62///;  now  let  2 772  be  added 
to  A,  the  moving  force  will  be  2?n,  and  the  mafs  mo¬ 
ved  647/7,  as  before;  wherefore  the  force  of  accelera¬ 
tion  zzTlT  part  of  the  acceleration  of  gravity.  Thcle 
alterations  in  the  moving  force  may  be  made  with 
great  eafe  and  convenience  in  the  more  obvious  and 
elementary  experiments,  there  being  no  nccelfity  for 
altering  the  contents  of  the  boxes  A  and  B:  but  the 
•proportion  and  abfolutc  quantities  of  the  moving  force 
and  mafs  moved  may  be  of  any  afiigned  magnitude, 
according  to  the  conditions  of  the  propofition  to  be  il- 
luftrated. 

3*  Of  fpace  deferibed.  The  body  A,  fig.  120, 
defeends  in  a  vertical  line  ;  and  a  fcale  about  64  inches 
in  length  graduated  into  inches  and  tenths  of  an  inch 
is  adjuiled  vertical,  and  fo  placed  that  the  defeending 
weight  A  may  fall  in  the  middle  of  a  fquare  ftage, 
fixed  to  receive  it  at  the  end  of  the  defeent  :  the  be¬ 
ginning  of  the  defeent  is  eftimated  from  o  on  the 
fcale,  when  the  bottom  of  the  box  A  is  on  a  level 
with  o.  The  defeent  of  A  is  terminated  when  t lie 
bottom  of  the  box  ftrikes  the  ftage,  which  may  be 
fixed  at  different  diftances  from  the  point  o  ;  fo  that 
by  altering  the  pofition  of  the  ftage,  the  fpaee  de- 
feribed  from  quiefeence  may  be  of  any  given  magni¬ 
tude  lefs  than  64  inches. 

4.  The  time  of  motion  is  cbferved  by  the  beats  of 
a  pendulum,  which  vibrates  feconds ;  and  the  experi¬ 
ments,  intended  to  illuftratc  the  elementary  propofi- 
tions,  may  be  eafily  fo  c  u  iru6led  that  the  time  ol 
motion  fhall  be  a  whole  number  of  feconds  ;  the  efli- 
mation  of  the  time,  therefore,  admits  of  conliderable 
exa&nefs,  provided  the  obferver  takes  care  to  lot  the 
bottom  of  the  box  A  ;begin  its  defeent  prccifely  at 
any  beat  of  the  pendulum  ;  then  the  coincidence  of 
the  ftroke  of  the  box  againil  the  ftage,  and  the  beat 
of  the  pendulum  at  the  end  of  the  time  of  mofion, 
will  fhow  how  nearly  the  experiment  and  the  theory 
agree  together.  There  might  be  various  mechanical 
devices  thought  of  for  letting  the  weight  A  begin  its 
defeent  at  the  in  {hint  of  a  beat  of  the  pendulum  W ;  let 
the  bottom  of  the  box  A,  when  at  o  on  the  fettle, 
yell  on  a  flat  rod,  held  in  the  hand  horizontally,  its 
N°  200. 
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extremity  being  coincident  with  0,  by  attending  to  Motion 
the  beats  of  the  pendulum  ;  and  with  a  little  pra&icc, 
the  rod  which  fupports  the  box  A  may  be  removed 
at  the  moment  the  pendulum  beats,  fo  that  the  de¬ 
feent  of  A  (hall  commence  at  the  fame  inftant. 

4.  Of  the  velocity  acquired.  It  remains  only  to  de- 
feribe  in  what  manner  the  velocity  acquired  by  the  de¬ 
feending  weight  A,  at  any  given  point  of  the  fpaee 
through  which  it  has  defeended,  is  made  evident  to 
the  fenfes.  The  velocity  of  A’s  defeent  being  con¬ 
tinually  accelerated  will  be  the  fame  in  no  two  points 
of  the  fpaee  deferibed.  This  is  occafioned  by  the 
eonliant  aclion  of  the  moving  force  ;  and  fince  the 
velocity  of  A  at  any  inftant  is  meafured  by  the  fpaee 
which  would  be  deferibed  by  it,  moving  uniformly  for 
a  given  time  with  the  velocity  it  had  acquired  at  that 
inilant,  this  meafure  cannot  be  experimentally  obtain¬ 
ed,  except  by  removing  the  force  by  which  the  de¬ 
feending  body’s  acceleration  was  caufed. 

In  order  to  fhow  in  what  manner  this  is  affe£lcd  par¬ 
ticularly,  let  us  again  fuppofe  the  boxes  A  and  B 
=  25  7/2  each,  fo  as  together  to  be  =  50  m  ;  this 
with  the  wheel’s  inertia  1 1  rn  will  make  61  7/7 ;  now 
let  /r,  fig.  122,  be  added  to  A,  and  an  equal  weight 
77  to  B,  thefe  bodies  will  balance  each  other,  and  the 
whole  mafs  will  be  63  m.  If  a  weight  m  be  added  to 
A,  motion  will  be  communicated,  the  moving  force 
being  tt /,  and  the  mafs  moved  64  7/7.  In  eftimating 
the  moving  force,  the  circular  weight  1=  m  was  made 
life  of  as  a  moving  force  :  but  for  the  prefent  purpofe 
of  {bowing  the  velocity  acquired,  it  will  be  convenient 
to  ufe  a  fiat  rod,  the  weight  of  which  is  alfo  zz  ; n. 

Let  the  bottom  of  the  box  A  be  placed  on  a  level 
with  o  on  the  fcale,  the  whole  mafs  being  as  deferibed 
above  zz  63  7/7,  perfectly  balanced  in  equilibrio.  Now 
let  the  rod,  the  weight  of  which  zr  my  be  placed  on 
the  upper  furface  of  A  ;  this  body  will  defeend  along 
the  fcale  precifely  in  the  fame  manner  as  when  the 
moving  force  was  applied  in  the  form  of  a  circular 
weight.  Suppofe  the  mafs  A,  fig.  125,  to  have  de¬ 
feended  by  conftant  acceleration  of  force  of  777,  for 
any  given  time,  or  through  a  given  fpaee  :  let  a  cir¬ 
cular  frame  be  fo  affixed  to  the  fcale,  contiguous  to 
which  the  weight  defeends,  that  A  may  pafs  centrally 
through  it,  and  that  this  circular  frame  may  intercept 
the  rod  m  by  which  the  body  A  has  been  accelerated 
from  quiefeence.  After  the  moving  force  m  has  been 
intercepted  at  the  end  of  the  given  fpaee  or  time,  there 
will  be  no  force  operating  on  any  part  of  the  fvfteni 
which  can  accelerate  or  retard  its  motion  :  this  being 
the  cafe,  the  weight  A,  the  inftant  after  m  has  been 
removed,  muft  proceed  uniformly  with  the  velocity 
which  it  had  acquired  that  inftant :  in  the  fubfequent 
part  of  its  defeent,  the  velocity  being  uniform  will 
be  meafured  by  fpaee  deferibed  in  any  convenient 
number  of  feconds. 

Other  ups  of  the  injlrument .  It  is  needle fs  to  de- 
feribe  particularly,  but  it  may  not  be  improper  juft  to 
mention  the  further  ulcs  of  this  inftrument ;  fuch  as 
the  experimental  eltimation  of  the  velocities  communi¬ 
cated  by  the  impaA  of  bodies  clailie  and  nonelallie  ; 
the  quantity  of  relillance  oppofed  by  fluids,  as  well  a$ 
for  various  other  purpofes.  Thefe  ufes  we  {hall  not  in¬ 
fill  on;  but  the  properties  of  retarded  motion  being  a 
part  of  the  prefent  fubjeft,  it  may  beneceftary  to  fliow 
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Motion  of  in  what  manner  the  motion  of  bodies  refilled  by  con. 

ftaiit  forces  arc  reduced  to  experiment  by  means  of  the 
inflrument  above  deferibed,  with  as  great  cafe  and  pre¬ 
cision  as  the  properties  of  bodies  uniformly  accelerated. 
A  Angle  inftance  will  be  fufficient  :  Thus,  fuppofe  the 
mafs  contained  in  the  weights  A  and  13,  fig.  125.  and 
the  wheels  to  be  61  w,  when  perfectly  in  equilibrio  ; 
let  a  circular  weight  m  be  applied  to  B,  and  let  two 
long  weights  or  rods,  each  r=w,  be  applied  to  A, 
then  will  A  defeend  by  the  a&ion  of  the  moving  force 
77/,  the  mafs  moved  being  64  m  :  fuppofe  that  when 
it  has  deferibed  any  given  fpace  by  conftant  accelera¬ 
tion,  the  two  rods  m  arc  intercepted  by  the  circular 
frame  above  deferibed,  while  A  is  defending  through 
it,  the  velocity  acquired  by  that  deferent  is  known  ; 
and  when  the  two  rods  are  intercepted,  the  weight  A 
will  begin  to  move  on  with  the  velocity  acquired,  be¬ 
ing  now  retarded  by  the  conftant  force  m  ;  and  iince 
the  mafs  moved  is  62  m,  it  follows,  that  the  force  of 
retardation  will  be  part  of  that  force  whereby  gra¬ 
vity  retards  bodies  thrown  perpendicularly  upwards. 
The  weight  A  will  therefore  proceed  along  the  gra¬ 
duated  fcale  in  its  defeent  with  an  uniformly  retarded 
motion,  and  the  fpaces  deferibed,  times  of  motion, 
and  velocities  deftroyed  by  the  relifting  force,  will  be 
fubje&  to  the  fame  meafures  as  in  the  examples  of  ac¬ 
celerated  motion  above  deferibed. 

In  the  foregoing  deferiptions,  two  fuppofitions  have 
been  affumed,  neither  of  which  are  mathematically 
true  :  but  it  may  be  eafily  fhown  that  that  are  fo 
in  a  phyfical  fenfe  ;  the  errors  occafioned  by  them  in 
pradlice  being  infen fible. 

1.  The  force  which  communicates  motion  to  the  fy- 
flem  has  been  affumed  conftant ;  which  will  be  true  on¬ 
ly  on  a  fuppofition  that  the  line,  at  the  extremities  of 
which  the  weights  A  and  B,  lig.  12c.  are  affixed,  is 
without  weight.  In  order  to  make  it  evident,  that 
the  line’s  weight  and  inertia  are  of  no  fenfible  effect. 
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let  a  cafe  be  referred  to,  wherein  the  body  A  defeends  Mo-Jonof 
through  4S  inches  from  reft  by  the  adlion  of  the  mo-  Bodifc. 
ving  force  when  the  mafs  moved  is  64  m  ;  the  time 
wherein  A  deferibes  48  inches  is  increased  by  the  ef¬ 
fects  of  the  line’s  weight  by  no  more  than  T^^th 
parts  of  a  fecond  ;  the  time  of  defeent  being  3.9896 
feconds,  when  the  firing’s  weight  is  not  confidercd, 
and  the  time  when  the  firing’s  weight  is  taken  into 
account  -zr*  4.0208  feconds;  the  difference  between 
which  is  wholly  in  fenfible  by  obfervation. 

2.  The  bodies  have  alfo  been  fuppofed  to  move  in 
vacuo,  whereas  the  air’s  reftftance  will  have  fome  ef- 
fe&  in  retarding  their  motion  :  but  as  the  greateft  ve¬ 
locity  communicated  in  thefe  experiments,  cannot 
much  exceed  that  of  about  26  inches  in  a  fecond  (fup¬ 
pofe  the  limit  26.2845),  and  the  cylindrical  boxes  be¬ 
ing  about  ij-  inches'  in  diameter,  the  air’s  reftftance 
can  nevyr  increafe  the  time  of  defeent  in  fo  great  a  pro¬ 
portion  as  that  of  240  :  241  ;  its  effeds  therefore  will 
be  infenfible  in  experiment. 

The  effedts  of  fridion  are  almoft  wholly  removed 
by  the  fridion  wheels ;  for  when  the  furfaces  are  well 
poll  Hied  and  free  from  duft,  &c.  if  the  weights  A  and 
B  be  balanced  in  perfect  equilibiio,  and  the  whole 
mafs  conftfls  of  63  w,  according  to  the  example  al¬ 
ready  deferibed,  a  weight  of  14  grains,  or  at  moll  2 
grains,  being  added  either  to  A  or  B,  a  ill  communi¬ 
cate  motion  to  the  whole  ;  v.  Jiicli  Ihows  that  the  effeds 
of  fridion  will  not  be  fo  great  as  a  weight  of  if  or 
2  grains.  In  fome  cafes,  however,  efpecially  in  ex¬ 
periments  relating  to  retarded  motion,  the  effects  of 
fridion  become  fenfible  ;  but  may  be  very  readily  and 
exactly  removed  by  adding  a  fmall  weight  J.^  or  2 
grains  to  the  defeending  body,  taking  that  the  weight 
added  is  fucli  as  is  in  the  leaft  degree  fmaller  than  that 
which  is  jull  fiiflicient  to  fet  the  whole  in  motion, 
when  A  and  B  are  equal  and  balance  each  other  be¬ 
fore  the  moving  force  is  applied. 
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MECHOACAN,  a  province  of  Mexico,  or  New 
Spain,  in  America,  bounded  011  the  north  by  Pa- 
nuco  and  Gaudalajara,  on  the  eaft  by  Panucs  and 
Mexico  Proper,  on  the  fouth  by  the  Pacific  Ocean, 
and  on  the  weft  by  Guadalajara  and  the  South  Sea. 
The  foil  is  exceedingly  fertile ;  and  the  climate  fo 
ivholefome,  that  the  Spaniards  imagine  it  to  be  pof- 
feffed  of  fome  peculiarly  reftorative  quality  ;  for  which 
reafon  the  fick  and  infirm  flock  to  it  from  all  quarters. 
The  commodities  are  fulphur,  indigo,  farfaparilla,  faf- 
fafras,  cacao,  vanelloes,  ambergrife,  hides,  wool,  cot¬ 
ton,  filk,  fugar,  the  root  mechoacan  or  white  jalap, 
and  filver.  This  province  formed  an  independent  king¬ 
dom  at  the  time  Mexico  was  reduced  by  Cortez.  The 
fovereign  had  long  been  the  inveterate  enemy  of  the 
Mexicans,  and  was  confidered,  next  to  the  republic  of 
Tlafcala,  as  the  moft  formidable  barrier  againft  the 
extenfion  of  the  imperial  frontier.  However,  he  fub- 
mitted  to  Cortez  without  ftriking  a  blow,  being  inti¬ 
midated  by  the  wonders  he  had  performed  with  a  hand¬ 
ful  of  men  ;  and  thus  Mechoacan  became  a  province  of 
the  Spanifh  empire,  and  a  valuable  addition  to  Mexico. 
Vol.  X.  Part  IE 
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The  country  at  that  time  was  exceedingly  populous,  , 
but  the  natives  are  now  much  thinned  ;  and  that  ra¬ 
ther  by  the  luxury  and  effeminacy  introduced  by  the 
-Spaniards,  than  by  their  tyranny.  The  capital  of  the 
province  is  alfo  called  Mechoacan  by  the  natives,  but 
Valladolid  by  the  Spaniards.* 

Mechoacan,  or  White  Jalap ,  in  the  materia  ine- 
dica,  the  root  of  an  American  fpecies  of  convolvulus 
brought  from  Mechoacan,  a  province  of  Mexico,  in 
thin  fliecs  like  jalap,  but  larger,  and  of  a  whitiflv  co¬ 
lour.  It  was  iirfl  introduced  into  Europe  about  the 
year  1524,  as  a  purgative  univci fully  fafe,  and  capa¬ 
ble  of  evacuating  all  morbific  humours  from  the  moil 
remote  parts  of  the  body:  but  as  foon  as  jalap  be¬ 
came  known;  mechoacan  gradually  loll  its  reputation, 
which  it  has  never  fince  been  able  to  retrieve.  It  is 
neverthelefs  by  fome  ftill  deemed  an  ufeful  cathartic  ; 
it  has  very  little  finell  or  tafle,  and  is  not  apt  to  of¬ 
fend  the  ftomach  ;  its  operation  is  flow,  but  efFc&nal 
and  fafe.  GeofFroy  affirms,  that  there  is  lcaree  any 
purgative  accompanied  with  fewer  inconveniences.  It 
feems  to  differ  from  jalap  only  in  being  weaker;  the 
5  G  refins 
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rcfins  obtained  from  both  have  nearly  thef  ame  quali¬ 
ties,  but  jalap  yields  five  or  fix  times  as  much  as  me- 
choacan  ;  hence  it  is  found  nccefiary  to  exhibit  the 
latter  in  fix  times  the  dofe  of  the  former  to  produce 
the  fame  effe£ls. 

MECKLENBURG,  a  duchy  of  Germany,  con¬ 
taining  thofe  of  Schwerin  and  Guftio,  is  bounded  by 
Pomerania  on  the  call,  by  part  of  the  nnrquifate  of 
Biandcuburg  and  the  duchy  of  Lunenburg  on  tlie 
fouth,  the  Baltic  on  the  north,  and  Holftein  and 
Saxe-Lawcnburg  on  the  well.  Their  greatelt  length 
is  about  120  mile's,  and  greatell  breadth  upwards  of 
60.  With  refpeft  to  the  foil,  much  cannot  be  faid  in 
favour  of  it,  as  it  confifls  in  general,  either  of  find, 
or  large  and  dcfolate  heaths,  interfperfed  with  moors, 
woods,  fens,  and  lakes.  It  yields  very  little  wheat, 
and  not  a  great  deal  of  oats,  rye,  and  barley  ;  but 
breeds  a  confiderable  number  of  fheep  and  cattle,  has 
plenty  of  fifh,  with  Hone  quarries,  falt-fprings,  alum, 
iron,  and  fome  copper.  The  principal  rivers  here  are 
the  Elde  and  Stor,  which  fall  into  the  Elbe  as  it 
glides  along  the  borders  of  this  country  to  the  fouth- 
well  ;  the  Reckenitz,  which  difeharges  itfelf  into  the 
Baltic  ;  as  do  the  Peene,  the  Warno,  and  the  Stope- 
nitz.  This  country  has  only  one  harbour  on  the  Bal¬ 
tic,  namely  that  of  Roflock.  In  both  duchies,  ex- 
clufive  of  Rollock,  are  45  grea*  and  fmall  cities,  with 
three  convents,  and  a  great  number  of  manors  and 
farms,  belonging  either  to  the  duke,  the  nobility,  or 
convents.  The  pea  hints  are  in  a  ftate  of  villainage  ; 
but  the  nobility  enjoy  very  confiderable  privileges. 
The  Hates  are  compofed  of  the  nobility  and  towns  ; 
and  the  diets,  which  are  fummoned  annually,  are  held 
alternately  at  Sternberg  and  Malehin.  '1  he  duchy 
of  Schwerin  appoints  four  provincial  counfellors,  and 
that  of  Guflro  as  many  ;  who  rank  according  to  fe- 
niority  with  the  duke’s  aftual  privy-counfellors,  as 
their  marfhals  do  with  the  colonels.  The  leficr  com¬ 
mittee  reprefents  the  whole  body  of  the  nobility  and 
commons,  by  whom  the  members  are  chofen  freely 
and  without  contioul,  and  no  edict  relative  to  the 
whole  country  tan  be  publilhed  without  their confent, 
or  in  prejudice  of  their  rights.  The  inhabitants  of 
this  country  are  mollly  Lutherans,  under  their  fuper- 
intendants.  There  arc  alfo  fome  Calviniils  and  Ro¬ 
man  Catholics.  Bolides  the  gramma r-fehooh  in  the 
towns,  there  is  an  nniverfity  at  Rollock.  The  com¬ 
modities  of  the  duchy  are  corn,  flax,  hemp,  hops, 
wax,  honey,  cattle,  butter,  cheefe,  wool,  and  wood, 
a  part  of  which  is  exported,  but  hardly  any  manu¬ 
factures. 

Of  the  houfc  of  Mecklenburg,  there  are  two  lines 
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Hill  fubfilling,  viz.  that  of  Schwerin  and  that  of  Strelitz.  Medtlen* 
The  latter  commenced  in  duke  Adolphus  Frederick  II.  ^urg, 
younger  brother  of  the  duke  of  Schwerin,  and  grand-  €Comum| 
father  of  the  prefent  duke  of  Strelitz,  Adolphus  Fre-  ’  * 

derick  IV.  who  entered  on  the  government  in  1752, 
and  whofe  family  hath  lately  received  a  great  addi¬ 
tional  luftre  by  hi3  Britannic  majefly’s  taking  his  fe- 
cond  filter  for  his  confort,  and  by  her  own  great  me¬ 
rit  and  noble  deportment  in  that  high  Ration.  Be- 
fides  the  duchy  of  Strelitz,  to  this  duke  belong  the 
principality  of  Ratzeburg,  with  the  lordlhip  of  Star- 
gard,  the  ancient  commauderies  of  Miro  and  Neme- 
and  a  yearly  penfion  of  9000  dollars  out  of  the 


ro 


Boitzenburgh  toll.  The  title  afTumed  by  both  the 
dukes  is  duke  of  Mecklenburg,  brine c  of  IVenden ,  Schwe¬ 
rin,  and  Ratxburg ,  count  of  Schwerin  and  the  coun¬ 
try  of  Rojlock,  and  lord  of  Stargard.  By  the  agree¬ 
ment  concluded  at  Wittllock  in  1442,  the  ele&or  of 
Brandenburg,  on  the  extin&ion  of  the  male-line  of  the 
dukes  of  Mecklenburg,  is  entitled  to  their  whole  fuc- 
ceflion.  The  duke  of  Schwerin  has  two  votes  both  in 
the  diet  of  the  empire  and  that  of  the  circle. .  The 
matricular  alTelTment  for  the  duchies  of  Schwerin  and 
Guflro  is  40  horfeand  67  foot,  or  748  floiins  month¬ 
ly,  including  what  is  paid  by  Sweden  for  Wifmar,  and 
the  bailiwics  of  Poll  and  Neuklofter.  To  the  cham¬ 
ber  of  Wetzlar,  thefe  two  duchies  pay  each  243  rix- 
dollars,  43  kruitzers.  For  the  government  of  Meck¬ 
lenburg,  the  adminillration  of  juftice,  and  the  ma¬ 
nagement  of  the  revenue,  there  is  the  privy  council  of 
regency,  the  dennefne-chamber,  the  high  and  provin¬ 
cial  court  of  juflice,  to  which  appeals  lie  in  moll  cau- 
fes,  both  from  the  confiflory  and  the  inferior  civil 
courts,  and  which  are  common  to  both  the  dukes.  As 
to  the  revenues,  thofe  of  the  Schwerin  line  mull  be 
verv  confiderable,  thofe  arifing  from  the  demefne-bai- 
liwics  and  regalia  alone  amounting  to  300,000  rix- 
dollars  per  annum.  There  is  a  tax  on  land  that  pro¬ 
duces  no  contemptible  fum,  and  that  called  the  prin- 
cefs’s  tax  is  fixed  at  20,000  rix-dollars  :  befides  all 
thefe,  there  are  alfo  free-gifts.  The  whole  revenues  of 
the  Strelitz  branch  arceflimated  at  1 20,000  rix-dollars. 
Each  of  thefe  princes  maintains  a  body  of  troops. 

MECONIUM,  the  excrement  contained  in  the 
guts  of  an  infant  at  its  birth.  If  this  matter  is  not 
foon  purged  off,  it  occafions  gripes,  &c.  A  tea-fpoon- 
ful  of  true  callor  oil  is  an  excellent  purge  in  this  cafe  ; 
but  the  firfl  milk  from  the  mother’s  bread  is  ufually 
fufiicicnt,  if  it  flows  in  due  time. 

Meconium,  in  pharmacy,  the  extrafl  of  Britifli 
poppies.  It  has  all  the  virtues  of  foreign  opium,  but 
in  a  fomewliat  lower  degree. 
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errata. 

Pace  1 2 1,  col.  1.  line  30.  For  “  Lord  Napier,  Baron  of  Merchiflon,”  read  “John  Napier, 
S  Baron  ”  &c.  And  for  “  Lord  Napier,”  in  different  other  places  .n  the  courfe  of  the  article,  read 
«'  Ba'ron  Napier.”  The  fame  error  has  been  fallen  into  by  feveral  former  writers,  when  treat¬ 
ing  of  the  invention  of  Logarithms.  John,  above  mentioned  the  real  author  of  that  inven¬ 
tion,  was,  according  to  the  cu  (tom  of  Scotland  in  h,s  time, .cal  ed  The  Baron  of  Merclufton ; 
Baron  being  an  appellation  then  given  to  all  the  great  landho  ders,  but  which  did  no  confer 
or  imply  tbe  title  of  Lord.  The  firft  Lord  Napier  was  Archibald,  eldefl  fon  of  the  illuttrioua 

inventor  of  the  Logarithms. 

P.  309.  col.  i.l.  8.  For  paternat,  read  paternos. 

413.  col.  2.  line  26.  For  Goetic,  read  Geotic. 

ri7.  col.  2. 1.  16.  fiom  bottom.  For  Casia,  read  Cassia. 

6  c  1 .  in  the  Title  of  the  Catalogue  of  Simples.  For  method,  read  methodr. 

652.  col.  1. 1.  penult.  Dele  the  parenthefis  after  med. 

653.  col.  1.  1.  9.  For  Sifon,  read  Sifon  anwmum. 

,  col.  |.  1.  13.  For  con .  read  com .  or  communis. 

_  col.  1.  1.  17.  For  arvenfis,  read  A.  arvenjts. 

a  foot-note,  1.  4.  For  antidy /enterics,  read  antidyf enteric  a. 

655.  col.  1.  1.  3.  For  JiJlulous,  read  fjlulof us. 

*  For  balfaminum ,  read  bdlfamita. 

For  balfaminum ,  read  balfamum. 

12,  13,  14,  1 5.  For  roftn ,  read  rejin. 

For  Chenopidium ,  read  C lx  nopodium. 
penult.  For  at,  read  as. 

For  nameo  a ,  read  name  to  a, 

66  c  col  i.l.  16.17.  Tor  Ft-  cureligiofa,  read  Ftcu  religiofa. 

_  col  1  1.  49-  For  Fatidus,  read  H.fetidus. 

z “1. 1: -a-*-  , 

678.  col.  1.  L  14.  from  bot.  For  Verpafcum ,  read  Vcrbafcum . 

_ col.  1,  15.  For  England,  read  Erland. 


.  1. 

-  col.  1.  1.  20. 

. - -  col.  1.  L  35. 

- - col.  3.  1.  1 

656.  col.  I.  1.  31 1 
658.  foot-note,  1. 
661.  col.  5.  1.  21. 


„  mnnn<*r  in  which  it  was  necefiary  to  begin  the  enfuing  Volume,  the  prefeni 
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